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+HUELFLGHV�DUH�ZLGHO\�XVHG�LQ�LQGXVWULDO
IRUHVWU\�WR�HQKDQFH�UHIRUHVWDWLRQ�DQG
FRQLIHU�JURZWK�E\�UHGXFLQJ�FRPSHWLWLRQ�IRU
VSDFH��OLJKW��DQG�ZDWHU�IURP�JUDVVHV��IRUEV�
EUXVK��DQG�KDUGZRRGV��$Q\�LQWHQVLYH
IRUHVWU\�PDQDJHPHQW�UHO\LQJ�RQ�FOHDU�FXW
KDUYHVW�ZRXOG�XVH�KHUELFLGHV��+HUELFLGHV
XVHG�LQ�WKH�3URMHFW�$UHD�PD\�SRWHQWLDOO\
DIIHFW�KXPDQ�KHDOWK�DQG�WKH�HQYLURQPHQW�
LQFOXGLQJ�SODQWV��ILVK��ZLOGOLIH��DQG�VWUHDP
DQG�GULQNLQJ�ZDWHU�TXDOLW\��LQ�DQG�DURXQG
WKH�3URMHFW�$UHD�

3$/&2�LV�VHHNLQJ�LQFLGHQWDO�WDNH
DXWKRUL]DWLRQ�IRU�HIIHFWV�WR�FRYHUHG�VSHFLHV
WKDW�PD\�UHVXOW�IURP�XVH�RI�KHUELFLGHV�
%HFDXVH�KHUELFLGH�XVH�LV�D�FRPSRQHQW�RI�WKH
6<3�DQG�EHFDXVH�ORQJ�WHUP�VXVWDLQHG�\LHOG
GHSHQGV�RQ�LW��WKLV�VHFWLRQ�GHVFULEHV�WKH
W\SHV�DQG�XVHV�RI�KHUELFLGHV��WKH
HQYLURQPHQWV�DIIHFWHG��DQG�WKH�SRWHQWLDO
HIIHFWV�RQ�WKHVH�HQYLURQPHQWV���+HUELFLGH
XVH�LV�SDUW�RI�WKH�IRUHVWU\�SUDFWLFHV�SODQQHG
XQGHU�WKH�6<3���+HUELFLGH�XVH�RQ�WKH
3$/&2�RZQHUVKLS�LV�VXEMHFW�WR�D�VHSDUDWH
UHJXODWRU\�SURFHVV�DQG�FRXOG�FRQWLQXH�HYHQ
ZLWK�WKH�1R�$FWLRQ�DOWHUQDWLYH�

������� $IIHFWHG�(QYLURQPHQW

��������� 3RWHQWLDO�IRU�(QYLURQPHQWDO
([SRVXUH

%HFDXVH�WKH�DSSOLFDWLRQ�RFFXUV�RQ�SULYDWH
WLPEHUODQG��WKH�SRWHQWLDO�IRU�SXEOLF
H[SRVXUH�LV�OLPLWHG���1HDUE\�UHVLGHQWV�DQG
RWKHU�PHPEHUV�RI�WKH�SXEOLF�VXFK�DV�IRUHVW
YLVLWRUV�DQG�UHFUHDWLRQDO�XVHUV�PD\�EH
H[SRVHG�WKURXJK�DFFLGHQWDO�RYHUVSUD\�RU
KHUELFLGH�GULIW��SDUWLFXODUO\�IURP�DHULDO
DSSOLFDWLRQ�RU�ZKHUH�IROLDU�VSUD\
DSSOLFDWLRQ�LPPHGLDWHO\�DGMRLQV�SXEOLF�XVH
RU�UHVLGHQWLDO�ODQG���:KHUH�KHUELFLGH�UXQV

RII�RU�HQWHUV�WKH�JURXQGZDWHU��LW�KDV�WKH
SRWHQWLDO�WR�FRQWDPLQDWH�SXEOLF�ZDWHU
VXSSOLHV�DQG�DIIHFW�SRSXODWLRQV�UHPRWH�IURP
WKH�VLWH�RI�DSSOLFDWLRQ���*URXQGZDWHU
FRQWDPLQDWLRQ�IURP�SHVWLFLGHV�KDV�EHHQ�D
SUREOHP�LQ�PDQ\�DJULFXOWXUDO�DUHDV�
)LQDOO\��IRU�SHUVLVWHQW�RU�ELRDFFXPXODWLYH
KHUELFLGHV��WKH�SXEOLF�FRXOG�EH�H[SRVHG�WR
UHVLGXDO�FRQWDPLQDWLRQ�LQ�WKH�IOHVK�RI
JUD]LQJ�DQLPDOV�RU�ILVK�H[SRVHG�WR
FRQWDPLQDWLRQ�

7KH�HQYLURQPHQW�DIIHFWHG�E\�KHUELFLGH
DSSOLFDWLRQV�LV�WKH�ZHW�FRDVWDO�IRUHVWV�RI
QRUWKZHVW�&DOLIRUQLD���7KLV�DUHD�LV
FKDUDFWHUL]HG�E\�GLYHUVH�SODQW�DQG�ZLOGOLIH
VSHFLHV�DQG�D�ZLGH�YDULHW\�RI�KDELWDW�W\SHV�
3ODQWV��ZLOGOLIH��DQG�KDELWDW�W\SHV�IRXQG�RQ
3$/&2�DQG�(ON�5LYHU�7LPEHU�&RPSDQ\
ODQGV�LQ�WKH�3URMHFW�$UHD�DUH�VLPLODU�
$SSUR[LPDWHO\�����VSHFLHV�RI�ZLOGOLIH�DUH
NQRZQ�WR�RFFXU�RU�PD\�RFFXU�QHDU�3$/&2
DQG�(ON�5LYHU�7LPEHU�&RPSDQ\�ODQGV�LQ
WKH�3URMHFW�$UHD��6HFWLRQ���������7KHVH
VSHFLHV�LQFOXGH�D�ULFK�GLYHUVLW\�RI
LQYHUWHEUDWHV��DPSKLELDQV��UHSWLOHV��ELUGV�
DQG�PDPPDOV�DVVRFLDWHG�ZLWK�WKH�ZLGH
YDULHW\�RI�KDELWDW�W\SHV�

7KH�3URMHFW�$UHD�HQFRPSDVVHV�D�QXPEHU�RI
GLIIHUHQW�ZDWHUVKHGV�ZLWK�DVVRFLDWHG
VWUHDPV��FUHHNV��DQG�ULYHUV���,Q�DGGLWLRQ�
ZHWODQGV�DQG�ULSDULDQ�ODQGV�DUH�DOVR�IRXQG
WKURXJKRXW�WKH�3URMHFW�$UHD���$�ODUJH
GLYHUVLW\�RI�ILVK�DQG�LQYHUWHEUDWHV
DVVRFLDWHG�ZLWK�WKHVH�DTXDWLF�KDELWDWV
RFFXUV�ZLWKLQ�WKH�3URMHFW�$UHD���7KHVH
VSHFLHV�LQFOXGH�VDOPRQLG�DQG�QRQ�VDOPRQLG
ILVK��DUWKURSRGV��DQG�PROOXVNV���0RUH�
GHWDLOHG�GLVFXVVLRQV�RQ�WKH�DIIHFWHG
HQYLURQPHQW�DUH�SUHVHQWHG�LQ�RWKHU�VHFWLRQV
RI�WKH�GRFXPHQW�
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+HUELFLGHV�DUH�XVHG�RQ�WLPEHUODQGV�WR
FRQWURO�FRPSHWLQJ�DQG�XQGHVLUDEOH�SODQW
VSHFLHV�DQG�WR�DOORZ�FRPPHUFLDOO\�YDOXDEOH
VSHFLHV�WKH�RSSRUWXQLW\�WR�PD[LPL]H
JURZWK����7KH�IRUHVWHU�VHHNV�WZR�W\SHV�RI
KHUELFLGDO�DFWLYLW\���3UH�HPHUJHQW
KHUELFLGHV�LQKLELW�VHHG�JHUPLQDWLRQ�RU
UHGXFH�VHHGOLQJ�VXUYLYDO���7KH\�DUH�XVHG�WR
SUHYHQW�ZHHG�VSHFLHV�IURP�EHFRPLQJ
HVWDEOLVKHG�DQG�DUH�DSSOLHG�WR�VLQN�LQWR�WKH
VRLO�DQG�UHPDLQ�DFWLYH�LQ�WKH�VKDOORZ�URRW
]RQH���3RVWHPHUJHQW�KHUELFLGHV�NLOO
HVWDEOLVKHG�SODQWV�WKURXJK�WUDQVORFDWLRQ��VR
WKDW�D�VXIILFLHQW�GRVH�DSSOLHG�WR�D�SDUW�RI
WKH�SODQW�ZLOO�NLOO�WKH�HQWLUH�SODQW���7KXV
SRVWHPHUJHQWV�DUH�DSSOLHG�WR�WKH�IROLDJH��WR
WKH�EDVDO�VWHP��WR�IULOO�FXWV�RQ�WKH�VWHP�RI
ODUJHU�KDUGZRRG��§KDFN�DQG�VTXLUW¨���RU�WR
WKH�VWXPS�RI�FXW�YHJHWDWLRQ�WR�NLOO�WKH�URRW
DQG�SUHYHQW�VSURXWLQJ���$HULDO�KHUELFLGH
DSSOLFDWLRQ�LV�VRPHWLPHV�XVHG�ZKHUH
EURDGFDVW�WUHDWPHQW�LV�UHTXLUHG�WR�FRQWURO
FRPSHWLWLRQ�IURP�EUXVK�DQG�XQGHVLUDEOH
VSHFLHV�RYHU�ODUJH�DUHDV�

)RU�URXWLQH�YHJHWDWLRQ�FRQWURO�DIWHU�FOHDU
FXW��LW�LV�FRPPRQ�IRU�ERWK�D�VRLO�DFWLYH
SUHHPHUJHQW�KHUELFLGH�DQG�D�IROLDU
SRVWHPHUJHQW�KHUELFLGH�WR�EH�PL[HG�DQG
DSSOLHG�DW�WKH�VDPH�WLPH���7KH
SRVWHPHUJHQW�NLOOV�HVWDEOLVKHG�ZHHGV��DQG
WKH�SUHHPHUJHQW�KDV�UHVLGXDO�DFWLYLW\
WKURXJKRXW�WKH�UHVW�RI�WKH�JURZLQJ�VHDVRQ�
)RU�FOHDU�FXWV��WKLV�WUHDWPHQW�ZLOO�EH�GRQH
RQFH�LQ�WKH�ILUVW�\HDU�DQG�RQFH�DJDLQ�RQH�WR
WKUHH�\HDUV�ODWHU��:KHQ�ZRUNLQJ�ZKHUH
FRQLIHU�VSURXWV�RU�VHHGOLQJV�DUH�SUHVHQW��WKH
DSSOLFDWLRQ�LV�GRQH�E\�KDQGDQ�LQGLYLGXDO
ZLWK�D�EDFNSDFN�VSUD\HU�WDUJHWV�ZHHGV�DQG
DYRLGV�\RXQJ�WUHHV�

:KHUH�EUXVK�DQG�QRQ�FRPPHUFLDO
KDUGZRRGV�VXFK�DV�WDQ�RDN�DQG�PDGURQH
KDYH�EHFRPH�HVWDEOLVKHG��UHFRQYHUVLRQ�WR
FRQLIHU�UHTXLUHV�D�GLIIHUHQW�WHFKQLTXH�
6PDOO�EUXVK�FDQ�KDYH�D�SRVWHPHUJHQW
KHUELFLGH�DSSOLHG�WR�WKH�EDVDO�EDUN��ODUJHU
WUHHV�DUH�IULOOHG�RU�FXW�DQG�VWXPS�WUHDWHG�

+HUELFLGHV�8VHG
The herbicides available for use in forestry in
Humboldt County are described below.

*/<3+26$7(

*O\SKRVDWH�LV�D�SKRVSKRQR�DPLQR�DFLG�ZLWK
EURDG�VSHFWUXP�SRVWHPHUJHQW�DFWLYLW\�RQ
JUDVVHV�DQG�EURDGOHDI�SODQWV���)RUPXODWLRQV
LQFOXGH�5RXQGXS��$FFRUG��DQG�5RGHR�
*O\SKRVDWH�LV�DOPRVW�DOZD\V�DSSOLHG�WR
IROLDJH��EXW�LW�FDQ�DOVR�EH�XVHG�LQ�D�IULOO�RU
VWXPS�WUHDWPHQW���,W�KDV�QR�VRLO�DFWLYLW\�
%HFDXVH�JO\SKRVDWH�LV�UHDGLO\�ZDWHU�VROXEOH
DQG�RQO\�VORZO\�SHQHWUDWHV�SODQW�PDWHULDO�
LW�FDQ�EH�ZDVKHG�RII�E\�UDLQIDOO�VKRUWO\�DIWHU
DSSOLFDWLRQ���$GMXYDQWV�DUH�QHHGHG�WR�VSHHG
SHQHWUDWLRQ��WKH�IRUPXODWLRQ�RI�5RXQGXS
LQFOXGHV�D�VXUIDFWDQW�ZKLFK�DFFRXQWV�IRU
PXFK�RI�WKH�SURGXFWªV�DTXDWLF�WR[LFLW\�
5RGHR��ZLWKRXW�WKH�VXUIDFWDQW��LV�ODEHOHG�IRU
XVH�RQ�DTXDWLF�YHJHWDWLRQ�RQ�RSHQ�ZDWHU�

75,&/23<5

7ULFORS\U�KDV�DFWLYLW\�DV�D�V\QWKHWLF�DX[LQ�
D�PLPLF�RI�D�QDWXUDOO\�RFFXUULQJ�SODQW
KRUPRQH��DQG�LV�XVHG�WR�FRQWURO�SHUHQQLDO
EURDGOHDI�ZHHGV�DQG�EUXVK���'HSHQGLQJ�RQ
WKH�IRUP�RI�WKH�DFWLYH�LQJUHGLHQW��WULFORS\U
LV�IRUPXODWHG�DV�*DUORQ��$���DFLG�VDOW��RU
*DUORQ�����HVWHU��DQG�PD\�EH�DSSOLHG�WR
IROLDJH��WR�EDVDO�EDUN��RU�DV�D�IULOO
WUHDWPHQW�

����'

����'�LV�D�V\VWHPLF�KHUELFLGH�ZLWK�DX[LQ�
OLNH�DFWLYLW\�XVHG�WR�FRQWURO�PDQ\�W\SHV�RI
EURDGOHDI�YHJHWDWLRQ���,W�LV�ZLGHO\�XVHG�LQ
WKH�8QLWHG�6WDWHV�IRU�WKH�FRQWURO�RI�ZRRG\
VSHFLHV�VXFK�DV�ZLOORZ��DOGHU��VXPDF��DQG
VDJHEUXVK���0DQ\�GLIIHUHQW�IRUPXODWLRQV�
LQFOXGLQJ�HVWHUV��DPLQHV��DQG�VDOWV�RI�WKH
SULPDU\�DFLG���DUH�SUHSDUHG�IRU�XVH�LQ�WKH
ILHOG�DQG�VROG�E\�VHYHUDO�PDQXIDFWXUHUV�
9DULDWLRQV�LQ�WKHVH�IRUPXODWLRQV�DIIHFW
WR[LFLW\��PRELOLW\��YRODWLOLW\��DQG�SHUVLVWHQFH
WR�VRPH�GHJUHH�
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$WUD]LQH�LV�RQH�RI�WKH�PRVW�FRPPRQO\�XVHG
KHUELFLGHV�LQ�WKH�8QLWHG�6WDWHV�DV�D
VHOHFWLYH�SRVWHPHUJHQW�KHUELFLGH�SULPDULO\
LQ�FRUQ�DQG�QRQVHOHFWLYHO\�RQ�LQGXVWULDO
VLWHV���$WUD]LQH�LV�DSSOLHG�WR�WKH�VRLO�RU�WR
UXQ�RII�RQWR�WKH�VRLO���8VHG�XQGHU�WKH
IRUPXODWLRQ�QDPH�$DWUH[��LQ�IRUHVWU\�LW�KDV
WKH�HIIHFW�RI�D�VKRUW�GXUDWLRQ�SUHHPHUJHQW
KHUELFLGH�DQG�LV�WDQN�PL[HG�ZLWK�*DUORQ�RU
5RXQGXS�

68/)20(78521�0(7+</

)RUPXODWHG�DV�2XVW���VXOIRPHWXURQ�PHWK\O
LV�XVHG�RQ�QRQFURS�DUHDV�IRU�QRQVHOHFWLYH
ZHHG�FRQWURO�DV�D�EURDG�VSHFWUXP�SUH��DQG
SRVWHPHUJHQW�KHUELFLGH���,W�LV�DSSOLHG�WR�WKH
VRLO�DW�H[WUHPHO\�ORZ�UDWHV�DQG�KDV
PRGHUDWH�WR�ORQJ�SHUVLVWHQFH�
6XOIRQ\OXUHDV�DUH�SRWHQW�KHUELFLGHV��WKXV�
WKH\�DUH�XVHG�DW�PXFK�ORZHU�UDWHV�WKDQ
RWKHU�KHUELFLGHV���3$/&2�IRUHVW
PDQDJHPHQW�DSSOLFDWLRQ�UDWHV�RI�2XVW��DUH
�����SRXQGV�SHU�DFUH���$V�ZLWK�DWUD]LQH��LQ
IRUHVWU\�2XVW�KDV�WKH�HIIHFW�RI�D
SUHHPHUJHQW�KHUELFLGH�DQG�LV�WDQN�PL[HG
ZLWK�D�PRUH�DFWLYH�SRVWHPHUJHQW�VXFK�DV
*DUORQ�RU�5RXQGXS�

+(;$=,121(

+H[D]LQRQH�LV�D�V\VWHPLF�KHUELFLGH�WKDW
ZRUNV�E\�LQKLELWLQJ�SKRWRV\QWKHVLV�LQ
WDUJHW�SODQWV��.DPULQ���������5DLQIDOO�RU
LUULJDWLRQ�LV�QHFHVVDU\�IRU�DFWLYDWLRQ���$
UHODWLYHO\�QHZ�IRUHVWU\�KHUELFLGH�
+H[D]LQRQH�LV�XVHG�WR�UHOHDVH�RI�FRQLIHUV
IURP�FRPSHWLQJ�YHJHWDWLRQ�DQG
QRQVHOHFWLYHO\�IRU�WKH�FRQWURO�RI�ZHHGV�DQG
ZRRG\�SODQWV��1RUULV�HW�DO������������%HFDXVH
LW�FDQ�EH�DSSOLHG�GLUHFWO\�LQ�JUDQXODU�IRUP�
LW�LV�PRUH�HFRQRPLFDO�WKDQ�VRPH
DOWHUQDWLYHV���7KH�PRVW�FRPPRQO\�XVHG
IRUHVW�PDQDJHPHQW�IRUPXODWLRQ�LV�9HOSDU�
9HOSDU�PD\�EH�XVHG�DV�HLWKHU�D�SUH��RU
SRVWHPHUJHQW�IROLDU�VSUD\�GXULQJ�DFWLYH
SODQW�JURZWK����%HFDXVH�UHGZRRG�LV
SDUWLFXODUO\�VHQVLWLYH�WR�KH[D]LQRQH��LW�LV
QRW�XVXDOO\�XVHG�LQ�WKH�FRDVWDO�SDUW�RI

+XPEROGW�&RXQW\��3DXO�+RO]EHUJHU�
+XPEROGW�&RXQW\�DJULFXOWXUH�'HSDUWPHQW�
3HUVRQDO�FRPPXQLFDWLRQ��6HSWHPEHU����
������

,0$=$3<5

,PD]DS\U�FDQ�EH�DSSOLHG�WR�HVWDEOLVK�DQG
PDLQWDLQ�ZLOGOLIH�RSHQLQJV��WR�SUHSDUH�VLWHV
IRU�UHIRUHVWDWLRQ��DQG�WR�UHOHDVH�FRQLIHUV
IURP�FRPSHWLQJ�YHJHWDWLRQ��$KUHQV��������
,W�DOVR�SURYLGHV�FRQWURO�RI�PDQ\�DQQXDO�DQG
SHUHQQLDO�ZHHGV�LQFOXGLQJ�JUDVVHV�
EURDGOHDIV��YLQHV��EUDPEOHV��EUXVK��DQG
WUHHV��$KUHQV����������7ZR�IRUPV�RI�WKH
FRPSRXQG�DUH�RIWHQ�XVHG�LQ�IRUHVW
PDQDJHPHQW��$UVHQDO�DQG�&KRSSHU�
$UVHQDO�LV�PRVW�FRPPRQO\�XVHG�IRU
LQGXVWULDO�DQG�ULJKW�RI�ZD\�XVH�DQG�RWKHU
IRUHVW�PDQDJHPHQW�SUDFWLFHV���&KRSSHU�LV
XVHG�IRU�FXW�VWXPS��EDVDO�EDUN��DQG�IULOOLQJ
XVH���$GGLWLRQDO�UHVHDUFK�LV�EHLQJ�FRQGXFWHG
WR�VXSSRUW�WKH�XVH�RI�WKH�JUDQXODU�SURGXFW
IRU�FRQLIHU�VLWH�SUHSDUDWLRQ�DQG
UHIRUHVWDWLRQ��$KUHQV��������

,PD]DS\UªV�PRGH�RI�DFWLRQ�LQKLELWV
DFHWRODFWDWH�V\QWKDVH���3ODQW�GHDWK�UHVXOWV
IURP�GLVUXSWLRQ�RI�ELRV\QWKHVLV�RI�EUDQFK
FKDLQHG�DPLQR�DFLGV��.DPULQ����������7KH
FRPSRXQG�PD\�EH�XVHG�DV�HLWKHU�D�SUH��RU
SRVWHPHUJHQW���3RVWHPHUJHQW�XVH�LV
SUHIHUUHG�IRU�WKH�FRQWURO�RI�SHUHQQLDO
VSHFLHV���)RU�PD[LPXP�KHUELFLGDO�DFWLYLW\�
ZHHGV�VKRXOG�EH�JURZLQJ�DW�WKH�WLPH�RI
DSSOLFDWLRQ���'HSHQGLQJ�RQ�WKH�VSHFLHV��WKH
UDWH�RI�DSSOLFDWLRQ�UDQJHV�IURP���WR��
SLQWV�DFUH���$UVHQDO�LV�PL[HG�ZLWK�ZDWHU�
&KRSSHU�LV�PL[HG�ZLWK�GLHVHO�IXHO�RU�ZDWHU�

$'-89$176

$SSOLFDWRUV�PD\�DGG�DGMXYDQWV�WR�WKH
IRUPXODWLRQ�DV�VXSSOLHG�E\�WKH
PDQXIDFWXUHU���*HQHULFDOO\�WKHVH�DGGLWLYHV
KHOS�NHHS�WKH�KHUELFLGH�RQ�WKH�WDUJHW�
LPSURYH�ZHWWLQJ�DQG�WLVVXH�SHQHWUDWLRQ�
7KH\�UDQJH�IURP�FRQYHQWLRQDO�VXUIDFWDQWV
WR�SHWUROHXP�SURGXFWV��JO\FROV��DQG�DOFRKROV�
WR�WKH�PRUH�UHFHQW�VLOLFRQH�RLOV�VXFK�DV
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5������7KH�DGMXYDQWV�DUH�DOVR�VXEMHFW�WR
UHJLVWUDWLRQ�DQG�ODEHO�UHVWULFWLRQV�

��������� 5HJXODWLRQ

+HUELFLGH�XVHV�DUH�VWULFWO\�FRQWUROOHG�E\�WKH
(3$�DQG�E\�WKH�&DOLIRUQLD�'HSDUWPHQW�RI
3HVWLFLGH�5HJXODWLRQ��&'35����8QGHU�VWDWH
DQG�IHGHUDO�ODZ��RQO\�FHUWDLQ�KHUELFLGHV�DUH
DSSURYHG�IRU�IRUHVWU\�XVH���7KH\�PXVW�EH
DSSOLHG�DV�VSHFLILHG�RQ�WKH�ODEHO���7KH
DSSOLFDWLRQ�UHTXLUHV�D�ZULWWHQ
UHFRPPHQGDWLRQ�RI�D�SHVW�FRQWURO�DGYLVRU
�3&$��DQG�PXVW�EH�GRQH�XQGHU�WKH
VXSHUYLVLRQ�RI�VWDWH�FHUWLILHG�DSSOLFDWRUV�
+HUELFLGH�XVH�LV�LQVSHFWHG�E\�DQG�UHSRUWHG
WR�WKH�FRXQW\�DJULFXOWXUDO�FRPPLVVLRQHU�

2QH�LPSRUWDQW�NH\�WR�DOO�SHVWLFLGH
UHJXODWLRQ�LV�WKH�SURGXFW�ODEHO���7KLV�VWULFWO\
OLPLWV�WKH�DSSOLFDWLRQ�UDWH��PHWKRG��VLWH�
DQG�WDUJHW�VSHFLHV���7KH�ODEHO�LV�DSSURYHG
E\�WKH�(3$�DQG�WKH�VWDWH�DQG�LV�UHYLVHG
IUHTXHQWO\�WR�DGG��PRGLI\��RU�GHOHWH
DSSOLFDWLRQV���7KH�ODEHO�DSSOLHV�WR�D�VSHFLILF
IRUPXODWLRQ��VROG�E\�DQ�LQGLYLGXDO
PDQXIDFWXUHU���'LIIHUHQW�IRUPXODWLRQV�ZLWK
WKH�VDPH�DFWLYH�LQJUHGLHQW�PD\�KDYH
GLIIHUHQW�ODEHOV�GXH�WR�GLIIHUHQW�FKHPLFDO
IRUPV�RI�WKH�KHUELFLGH�XVHG��WR�GLIIHUHQW
DGGLWLYHV�VXFK�DV��VXUIDFWDQWV��RU�WR
GLIIHUHQW�PDUNHWLQJ�DQG�UHJLVWUDWLRQ
KLVWRU\���7R[LFLW\�DQG�HQYLURQPHQWDO�IDWH
LQIRUPDWLRQ�LV�FROOHFWHG�RQ�WKH�DFWLYH
LQJUHGLHQW��EXW�LW�LV�WKH�VSHFLILF�IRUPXODWLRQ
WKDW�LV�UHJXODWHG�DW�WKH�DSSOLFDWLRQ�OHYHO�

:RUNHU�H[SRVXUH�WR�KHUELFLGHV�LV�FRQWUROOHG
WKURXJK�WKH�UHJLVWUDWLRQ�DQG�ODEHOLQJ
SURFHVV���7KH�ODEHO�VSHFLILHV�ZKDW�SURWHFWLYH
FORWKLQJ�DQG�RWKHU�HTXLSPHQW�LV�QHFHVVDU\�
7KH�FHUWLILFDWLRQ��WUDLQLQJ��DQG�ILHOG
VXSHUYLVLRQ�UHTXLUHPHQWV�RI�VWDWH�DQG
IHGHUDO�ODZ�DUH�HTXDOO\�GLUHFWHG�WR�ZRUNHU
DQG�HQYLURQPHQWDO�VDIHW\�

:DWHU�4XDOLW\�3URWHFWLRQ
7KH�1RUWK�&RDVW�5HJLRQDO�:DWHU�4XDOLW\
&RQWURO�%RDUG��1&5:4&%��EDVLQ�SODQ
DGGUHVVHV�KHUELFLGH�XVH�DQG�SURWHFWLRQ�RI

ZDWHU�TXDOLW\�DQG�EHQHILFLDO�XVHV��UHIHU�WR
6HFWLRQ��������3RWHQWLDO�IRU�WKH�KHUELFLGH�WR
HQWHU�WKH�VWUHDP�GHSHQGV�RQ�WKH�PRGH�RI
DSSOLFDWLRQ���7KH�1&5:4&%�KDV�PRQLWRUHG
DHULDO�DSSOLFDWLRQ�RI�KHUELFLGHV�EHFDXVH�RI
WKH�VLJQLILFDQW�SRWHQWLDO�IRU�GLUHFW�HQWU\�LQWR
ZDWHUFRXUVHV����,Q�VHYHUDO�LQVWDQFHV
GHWHFWDEOH�OHYHOV�RI�KHUELFLGHV�ZHUH
PHDVXUHG��,Q�WKH�YDVW�PDMRULW\�RI�FDVHV�
KRZHYHU��KHUELFLGHV�GLG�QRW�UHDFK�WKH
VWUHDP�LQ�PHDVXUDEOH�FRQFHQWUDWLRQV�

7KH�VWDWH�DQG�WKH�QLQH�UHJLRQDO�5:4&%V
KDYH�HQWHUHG�LQWR�D�PDQDJHPHQW
DJUHHPHQW�ZLWK�'35�VXFK�WKDW�'35�VHUYHV
DV�WKH�OHDG�DJHQF\�IRU�SHVWLFLGH�UHJXODWLRQ
DQG�ZLOO�WDNH�LQWR�DFFRXQW�ZDWHU�TXDOLW\
LQIRUPDWLRQ�SURYLGHG�E\�WKH�UHJLRQDO
ERDUGV���,I�D�ZDWHU�TXDOLW\�SUREOHP�DULVHV�
WKH�DJUHHPHQW�GHILQHV�WKH�SURFHVV�IRU
5:4&%V�WR�JR�WKURXJK�'35�WR�SURYLGH
DGGLWLRQDO�SURWHFWLRQ���7KH�UHJLRQDO�ERDUGV
FRXOG�DOVR�DPHQG�WKH�EDVLQ�SODQ�DQG
UHTXLUH�PRQLWRULQJ���8QGHU�WKH��3RUWHU�
&RORJQH�DFW��WKH�ERDUG�FDQ�UHTXLUH�UHSRUW�RI
ZDVWH�GLVFKDUJH�

7KH�1&5:4&%�KDV�GHWHUPLQHG�WKDW
JURXQG�DSSOLFDWLRQ�DV�SUDFWLFHG�RQ�3$/&2
ODQG�SRVHV�OLWWOH�WKUHDW�WR�ZDWHU�TXDOLW\
EHFDXVH�RI�LWV�ORZHU�DSSOLFDWLRQ�UDWH�DQG
ORZHU�OLNHOLKRRG�RI�LQDGYHUWHQW�VWUHDP
FRQWDPLQDWLRQ���7KH�%RDUG�KDV�FRQGXFWHG
VRPH�ZDWHU�TXDOLW\�PRQLWRULQJ�RQ�3$/&2
ODQG���2QH�VHULHV�RI�VDPSOLQJ�ZDV�LQ
FRQMXQFWLRQ�ZLWK�DWUD]LQH�DSSOLFDWLRQ�QHDU
WKH�+\GHVYLOOH�&RPPXQLW\�:DWHU�'LVWULFW
ZDWHU�VXSSO\�ZKLFK�WHVWHG�QR�GHWHFW�IRU
DWUD]LQH�DQG�*DUORQ���$�VHFRQG�VHULHV�RI
WHVWV�ZDV�DW�WKUHH�SULYDWH�ZHOOV�LQ�WKH�<DJHU
&UHHN�GUDLQDJH�ZKLFK�WHVWHG�QR�GHWHFW�IRU
DWUD]LQH��*DUORQ��DQG�2XVW��3HUVRQDO
FRPPXQLFDWLRQ��&��:ULJKW�6KDFNOHWW�
1&5:4&%��SHUVRQDO�FRPPXQLFDWLRQ
6HSWHPEHU�������������,Q�RWKHU�WHVWV�
FRQGXFWHG�RQ�2ZO�&UHHN��5:4&%�VWDII�WRRN
VWRUPZDWHU�VDPSOHV�QHDU�DQ�$DWUH[
DSSOLFDWLRQ�DQG�WKH�KHUELFLGH�WHVW�ZDV�QR
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GHWHFW��3HUVRQDO�FRPPXQLFDWLRQ��(��'XGHFN
5:4&%��6HSWHPEHU���������

%DVHG�RQ�WKLV�DQG�VLPLODU�H[SHULHQFH��WKH
1&5:4&%�KDV�JUDQWHG�IRUHVWU\�ZDLYHUV
IRU�UHSRUW�RI�ZDVWH�GLVFKDUJH�IRU�JURXQG
DSSOLFDWLRQ���7KH�ZDLYHUV�FRXOG�EH�FDQFHOHG
LI�WKH�ERDUG�ZHUH�WR�GHWHUPLQH�WKDW�DQ\
GLVFKDUJH�RI�KHUELFLGHV�ZDV�RFFXUULQJ�ZKLFK
LPSDFWHG�EHQHILFLDO�XVH�RI�ZDWHU���7KLV�LV
WKH�VDPH�SURFHVV�WKH�ERDUG�KDV�GRQH�IRU
VHGLPHQW�IURP�URDG�FRQVWUXFWLRQ�

1&5:4%�VXJJHVWHG�EHVW�PDQDJHPHQW
SUDFWLFHV��%03V��WR�SURWHFW�ZDWHU�TXDOLW\
IURP�JURXQG�DSSOLFDWLRQV��-XQH�����������
$W�WKLV�SRLQW�LQ�WLPH�WKH�ERDUG�LV�WU\LQJ�WR
HVWDEOLVK�D�YROXQWDU\�UHODWLRQVKLS�ZLWK
WLPEHU�FRPSDQLHV�WR�FROOHFW�LQIRUPDWLRQ
VKRZLQJ�WKH�HIIHFWLYHQHVV�RI�WKH�ERDUGV
%03���7KH�OLVW�LV�DV�IROORZV�

��� 1R�KHUELFLGH�DSSOLFDWLRQ�ZLWKLQ�D
ZDWHUFRXUVH�ODNH�SURWHFWLRQ�]RQH�
�8QGHU�)RUHVW�3UDFWLFH�5XOHV��WKHVH
]RQHV�UDQJH�IURP����WR�����IHHW
GHSHQGLQJ�RQ�VORSH�JUDGLHQW��

��� $Q�XQWUHDWHG����IRRW�EXIIHU�VKRXOG�EH
PDLQWDLQHG�RQ�DOO�&ODVV�,,,��HSKHPHUDO�
ZDWHUFRXUVHV�

��� 1R�IROLDU�WUHDWPHQW�ZKHQ�ZLQG�VSHHGV
H[FHHG����PSK�

��� 'LVFRQWLQXH�DSSOLFDWLRQV�LI�WKHUH�LV�D
JUHDWHU�WKDQ����SHUFHQW�FKDQFH�RI�UDLQ
ZLWKLQ�D����KRXU�SHULRG�

��� $�FRS\�RI�WKH�FRPSDQ\
V�VSLOO
FRQWLQJHQF\�SODQ�VKRXOG�EH�NHSW�RQ�VLWH
LQ�FDVH�RI�DQ�DFFLGHQWDO�VSLOO�RI
KD]DUGRXV�PDWHULDOV�

��� 3ULRU�QRWLILFDWLRQ�RI�DQ\�DSSOLFDWLRQ�RI
FKHPLFDOV�WR�DGMDFHQW�ODQGRZQHUV
ZLWKLQ�����IHHW�RI�WKH�VSUD\�DUHD�
ODQGRZQHUV�LPPHGLDWHO\�GRZQVWUHDP
�ZLWKLQ�������IHHW���RI�WKH�WUHDWPHQW
DUHD��DQG�GRZQVWUHDP�ORFDO�SXEOLF
ZDWHU�SXUYH\RUV��6SHFLDO�SUHFDXWLRQV
VKRXOG�EH�LPSOHPHQWHG�ZKHQ�D

GRPHVWLF�ZDWHU�VRXUFH�LV�LGHQWLILHG
GRZQVWUHDP�RI�WKH�WUHDWPHQW�DUHD�

��� 8QLW�PDUNLQJ�RU�LGHQWLILFDWLRQ�VKRXOG
EH�SURYLGHG�WR�DVVXUH�WKH�FRQWUDFWRU�ZLOO
FRQILQH�WKH�VSUD\�PDWHULDO�WR�WKH
SUHVFULEHG�WUHDWPHQW�DUHD�

��� 5RXWLQH�LQVSHFWLRQV�E\�FRPSDQ\
SHUVRQQHO�VKRXOG�EH�FRQGXFWHG�LQ
DGGLWLRQ�WR�DQ\�FRXQW\�DJULFXOWXUDO
LQVSHFWLRQV�

��� 7KH�FRPSDQ\�PD\�ZLVK�WR�FRQGXFW
SHULRGLF�ZDWHU�TXDOLW\�PRQLWRULQJ�WR
YHULI\�WKDW�%03V�DUH�ZRUNLQJ�WR�SURWHFW
ZDWHU�TXDOLW\��:DWHU�PRQLWRULQJ
VDPSOHV�VKRXOG�XVH�D�VWDWH�FHUWLILHG
ODERUDWRU\�

��������� &XUUHQW�+HUELFLGH�8VH

+XPEROGW�&RXQW\�KDV�ILYH�PDMRU�WLPEHU
FRPSDQLHV��ZLWK�3$/&2�FXUUHQWO\
SURGXFLQJ�QHDUO\�KDOI�RI�WKH�FRXQW\�WLPEHU
YROXPH�DQQXDOO\���7KH�FRXQW\�DJULFXOWXUH
GHSDUWPHQW�UHFHQWO\�WDEXODWHG�KHUELFLGH
XVH�LQ�IRUHVWU\�EDVHG�RQ�UHTXLUHG�XVH
UHSRUWLQJ���7DEOH��������OLVWV�WKH�GDWD�IRU
�����

,Q�������3$/&2�KHUELFLGH�XVH�DFFRXQWHG
IRU�PXFK�RI�WKH�FRXQW\�DFWLYLW\�DV�3$/&2
FRQWLQXHG�LWV�SURJUDP�RI�UHIRUHVWDWLRQ���,Q
SULRU�\HDUV��RWKHU�WLPEHU�FRPSDQLHV�
QRWDEO\�%DUQXP�DQG�6LPSVRQ��KDYH�GRQH
WKH�VDPH��3HUVRQDO�FRPPXQLFDWLRQ�
3��+RO]EHUJHU��+XPEROGW�&RXQW\
$JULFXOWXUH�'HSDUWPHQW��6HSWHPEHU����
��������7KH�XVDJH�LQ������LV�W\SLFDO�RI�WKH
SDVW�ILYH�\HDUV���,W�LOOXVWUDWHV�D�WUHQG�DZD\
IURP�XVH�RI�����'�ZKLFK�LV�RQO\�WKH�PDWHULDO
RI�FKRLFH�IRU�D�IHZ�KDUG�WR�NLOO�ZHHGV�VXFK
DV�PDQ]DQLWD���6LPLODUO\��XVDJH�RI�DWUD]LQH
LV�GHFOLQLQJ�GXH�WR�FRQFHUQV�RYHU
JURXQGZDWHU�FRQWDPLQDWLRQ�RXWVLGH�RI
+XPEROGW�&RXQW\���2XVW��LWV�UHSODFHPHQW�
KDV�QRW�GHYHORSHG�WKDW�KLVWRU\�DQG�LV�XVHG
LQFUHDVLQJO\�LQ�VHQVLWLYH�DUHDV�HYHQ�WKRXJK
LW�LV�PRUH�H[SHQVLYH�DQG�QRW�DV�EURDG
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Table 3.14-1.  Forest Herbicide Applications for Humboldt County in 1997
Applications in 1997

Product EPA# Active Ingredient Number Quantity  Acres

Herbicides

Aatrex 4L 100-497 atrazine 41% 163 3,612 gal. 4,435

Garlon 4 62719-40 triclopyr 62% 122 2,868 gal. 6,067

Garlon 3A 62719-37 triclopyr 44% 20 288 gal. 722

Accord 524-326 glyphosate 42% 61 304 gal. 1,738

Roundup 524-445 glyphosate 41% 9 58 gal. 242

Oust 352-401 sulfometuron-methyl 75% 25 2,379 oz. 849

Esteron99 62719-9-264 2, 4-D 66% 28 467 gal. 1,369

LV 4 264-529 2, 4-D 63% 5 87 gal. 253

Al 2,4-D 42750-22 2, 4-D 62% 3 4 gal. 45

Pronone 33560-21 hexazinone 10% 1 500 lbs. 30

Spreader/Adjuvants

Moract 2935-50098 petroleum oil 83%, fatty
acid esters 15%

23 55 gal. 523

R-11 2935-50142 ethanols, silicone 90% 41 142 gal. 1,691

Activator90 36208-50014 polyoxyethylene ether and
fatty acids 85%, isopropanol
5%

22 197 gal. 1,199

Total Area Treated in 1997 (less than sum due to simultaneous application) 11,096

Source: Data from monthly usage filings from five timber companies.

Compiled by Paul Holzberger, Humboldt County Agriculture Department, 1998.

VSHFWUXP�DV�DWUD]LQH���+H[D]LQRQH�LV�XVHG
LQ�WKH�HDVWHUQ��SRUWLRQ�RI�WKH�FRXQW\�DQG
YHU\�OLWWOH�LQ�WKH�UHGZRRG�IRUHVW��3DXO
+RO]EHUJHU��RS��FLW��

��������� 3$/&2�+HUELFLGH�8VH

3$/&2�FXUUHQWO\�XVHV�RQO\�(3$
§XQUHVWULFWHG�KHUELFLGHV¨�2XVW���$WUD]LQH�
5RXQGXS���$FFRUG���*DUORQ��$��DQG
*DUORQ�����3$/&2����������3$/&2ªV�XVH�RI
KHUELFLGHV�LV�VXEMHFW�WR�DOO�DSSOLFDEOH�IHGHUDO
DQG�VWDWH�ODZV���3$/&2�GRHV�QRW�XVH�DHULDO
DSSOLFDWLRQ�RI�KHUELFLGHV�DQG�KDV�QRW
DSSOLHG�IRU�LQFLGHQWDO�WDNH�FRYHUDJH�IRU
DHULDO�DSSOLFDWLRQ��3$/&2�����������3$/&2
KHUELFLGH�DSSOLFDWLRQV�LQ������DUH�OLVWHG�LQ
7DEOH��������DQG�WKH�XVH�RI�VSHFLILF
IRUPXODWLRQV�LV�VXPPDUL]HG�LQ�7DEOH��������

3$/&2�LV�HQJDJHG�LQ�D�PXOWL�\HDU
UHIRUHVWDWLRQ�SURJUDP��UHFODLPLQJ
KDUGZRRG�DUHDV�IURP�ROGHU�XQPDQDJHG
FOHDU�FXW�KDUYHVWV���7KH�FXUUHQW�UDWH�RI
UHIRUHVWDWLRQ�LV�������DFUHV�SHU�\HDU�DQG�LV
H[SHFWHG�WR�FRQWLQXH�DW�WKDW�UDWH�IRU
DQRWKHU�WHQ�\HDUV��3HUVRQDO
FRPPXQLFDWLRQ��0DUN�5RGJHUV��3$/&2��
7KH�UHIRUHVWDWLRQ�DUHD�SOXV�RQJRLQJ�FOHDU
FXW�KDUYHVW�DPRXQWHG�WR�VRPH�������DFUHV
LQ��������6LPLODU�DFWLYLW\�LV�XQGHUZD\�LQ
������ZLWK�WKH�VXEVWLWXWLRQ�RI�2XVW�IRU�PRVW
RI�WKH�$DWUH[�DSSOLFDWLRQ���:KLOH�VOLJKWO\
PRUH�H[SHQVLYH��3$/&2�LV�VHHNLQJ�WR
UHGXFH�WKH�SRWHQWLDO�IRU�JURXQGZDWHU
FRQWDPLQDWLRQ�IURP�DWUD]LQH���%\
FRPSDULVRQ��LQ�������3$/&2�XVHG������
JDOORQV�RI�$DWUH[�RQ�������DFUHV�ZKLFK
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Table 3.14-2.  PALCO Herbicide Applications 1997
Purpose Herbicide Mix Area Treated

(acres)
Rate

(gal/acre)

Quantity

(gallons)

Post Clear-Cut

Pre/Postemergent Aatrex  5%

Garlon  1%

227 0.75

0.15

170

34

Pre/Postemergent Aatrex  5%

Roundup  1%

R-11  0.25%

307 0.99

0.20

0.05

304

61

15

Pre/Postemergent Aatrex  5%

Accord  2%

231 1.00

0.20

231

46

Pre-emergent Aatrex  5% 1,882 1.00 1,882

Forest Rehabilitation

Frill Garlon 3A  2% 559 0.52 281

Foliar Treatment Garlon 4  2%

R-11 0.05%

342 0.57

0.14

195

48

Basal Bark Garlon 4  2%

Diesel

Total all treatments 4,853 ac

Source: PALCO 1998, Unpublished data

Table 3.14-3.  PALCO Herbicide Material Usage Summary 1997

Material/Function Product

Quantity

(gallons)

Area

(acres)

Glyphosate

Postemergent

Roundup

Accord

104 538

Triclopyr

Postemergent

Garlon 3A

Garlon 4

1,616 2,433

Atrazine

Pre-emergent

Aatrex 2,587 2,647

Adjuvant R-11 63 649

Source: PALCO 1998, Unpublished data
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ZRXOG�KDYH�DQ�HTXLYDOHQW�WUHDWPHQW�ZLWK
������RXQFHV�RI�2XVW��DSSUR[LPDWHO\���
JDOORQV���0DUN�5RGJHUV��RS��FLW���

+HUELFLGH�DSSOLFDWLRQ�RQ�3$/&2�ODQG�LV
HQWLUHO\�FRQGXFWHG�E\�FRQWUDFWRUV��DQG�QRW
E\�FRPSDQ\�HPSOR\HHV���$SSOLFDWLRQV�DUH
VXEMHFW�WR�3$/&2ªV�3&$�UHFRPPHQGDWLRQV
DQG�DUH�RYHUVHHQ�E\�3$/&2�VWDII���7KH
WUHDWPHQW�FRQWUDFWV�LQFOXGH�PDSV��DQG
VWULFW�UHTXLUHPHQWV�IRU�VDIH�DSSOLFDWLRQ�
3$/&2�KDV�EHHQ�IROORZLQJ�WKH�1&5:4&%
%03V�WR�SURWHFW�ZDWHU�TXDOLW\�IURP�JURXQG
DSSOLFDWLRQV��OLVWHG�DERYH���3HUVRQDO
FRPPXQLFDWLRQ��'DQ�2SDODFK��3$/&2�
6HSWHPEHU������������7KLV�LQFOXGHV�VHWEDFNV
IURP�ZDWHUFRXUVHV�

3$/&2�KDV�FRQGXFWHG�ZDWHU�VDPSOLQJ�LQ
FRQMXQFWLRQ�ZLWK�WKH�1&5:4&%�DQG�RQ�LW
RZQ���,Q�DSSUR[LPDWHO\����DSSOLFDWLRQV�LQ
�����DQG�WKH�VSULQJ�RI�������VWUHDP�EDVH
IORZ��RU�VWRUPZDWHU�IORZ�KDV�EHHQ�VDPSOHG
DQG�WHVWHG�DV�DSSURSULDWH�IRU�DWUD]LQH�
WULFORS\U��2XVW��DQG�JO\SKRVDWH���$OO
VDPSOHV�ZHUH�WHVWHG�DV�QR�GHWHFWLRQ���,W�LV
3$/&2ªV�LQWHQW�WR�LQWHJUDWH�SDVW�WHVWLQJ
LQWR�D�SURJUDP�ZLWK�WKH�5HJLRQDO�%RDUG
�'DQ�2SDODFK��RS��FLW���

������� 7KUHVKROGV�RI�6LJQLILFDQFH

7KH�WKUHVKROGV�RI�VLJQLILFDQFH�DVVRFLDWHG
ZLWK�WKH�XVH�RI�KHUELFLGHV�ZLWKLQ�WKH�3URMHFW
$UHD�IDOO�LQWR�IRXU�SULPDU\�DUHDV�

• /HYHOV�RI�XVH�WKDW�H[FHHG�UHJXODWRU\
VWDQGDUGV��LQFOXGLQJ�WKRVH�VHW�E\�WKH
&DOLIRUQLD�'HSDUWPHQW�RI�3HVWLFLGH
5HJXODWLRQ

• /HYHOV�RI�XVH�WKDW�FDXVH�DQ�DGYHUVH
HIIHFW�RQ�KXPDQ�KHDOWK�DQG�GULQNLQJ
ZDWHU�TXDOLW\

• /HYHOV�RI�XVH�WKDW�FDXVH�DQ�DGYHUVH
HIIHFW�RQ�WHUUHVWULDO�ZLOGOLIH�VSHFLHV�
DTXDWLF�RUJDQLVPV��ZDWHU�TXDOLW\��DQG
WHUUHVWULDO�RU�DTXDWLF�QRQ�WDUJHW�SODQW
VSHFLHV

• /HYHOV�RI�XVH�ZLWK�ORQJ�WHUP�SHUVLVWHQFH
DQG�RU�ELRDFFXPXODWLRQ�HIIHFWV

7KH�RQO\�TXDQWLWDWLYH�WKUHVKROGV�RI
VLJQLILFDQFH�DUH�DVVRFLDWHG�ZLWK�HVWDEOLVKHG
UHJXODWRU\�VWDQGDUGV���$SSOLFDEOH
UHJXODWRU\�VWDQGDUGV�DUH�DV�IROORZV�

• )HGHUDO�&OHDQ�:DWHU�$FW�¥�7KH�&OHDQ
:DWHU�$FW��DV�DPHQGHG��7LWOH����&)5
3DUWV�����������DQG�����VWULYHV�WR
SURWHFW�ZDWHUV�RI�WKH�8�6��E\�UHVWRULQJ
DQG�PDLQWDLQLQJ�WKH�FKHPLFDO��SK\VLFDO
DQG�ELRORJLFDO�SURSHUWLHV�RI�WKHVH
ZDWHUV���1XPHULFDO�VWDQGDUGV�IRU
GULQNLQJ�ZDWHU�KDYH�EHHQ�HVWDEOLVKHG
RQO\�IRU�JO\SKRVDWH��5RXQGXS��DQG
$FFRUG����DQG�DWUD]LQH���1XPHULFDO
VWDQGDUGV�IRU�WKH�SURWHFWLRQ�RI
WHUUHVWULDO�DQG�DTXDWLF�VSHFLHV�KDYH�QRW
EHHQ�HVWDEOLVKHG�IRU�DQ\�RI�WKH
KHUELFLGHV�XVHG�E\�3$/&2�

• 3RUWHU�&RORJQH�:DWHU�4XDOLW\�&RQWURO
$FW�RI������¥�7KH�3RUWHU�&RORJQH�:DWHU
4XDOLW\�&RQWURO�$FW�RI������HVWDEOLVKHG
MXULVGLFWLRQ�RI�WKH�QLQH�5:4&%V�WR
FRQWURO�SROOXWDQW�GLVFKDUJHV�WR�VXUIDFH
DQG�JURXQGZDWHU���7KH�1RUWK�&RDVW
5:4&%�LV�WKH�ORFDO�HQIRUFHPHQW
DJHQF\���1R�QXPHULFDO�VWDQGDUGV�KDYH
EHHQ�HVWDEOLVKHG�IRU�DQ\�RI�WKH
KHUELFLGHV�XVHG�E\�3$/&2�

• 1&5:4&%�%DVLQ�3ODQ�¥�1R�QXPHULFDO
VWDQGDUGV�KDYH�EHHQ�HVWDEOLVKHG�IRU�DQ\
RI�WKH�KHUELFLGHV�XVHG�E\�3$/&2��VHH
6HFWLRQ������:DWHUVKHGV��+\GURORJ\�
DQG�)ORRGSODLQV��

• 6DIH�'ULQNLQJ�:DWHU�DQG�7R[LF
(QIRUFHPHQW�$FW��3URSRVLWLRQ�����¥�7KH
6DIH�'ULQNLQJ�:DWHU�DQG�7R[LF
(QIRUFHPHQW�$FW��3URSRVLWLRQ����
SURKLELWV�WKH�GLVFKDUJH�RI�DQ\�VXEVWDQFH
NQRZQ�WR�FDXVH�ELUWK�GHIHFWV�RU�FDQFHU
LQWR�VRXUFHV�RI�GULQNLQJ�ZDWHU���1RQH�RI
WKH�KHUELFLGHV�XVHG�E\�3$/&2�LV�OLVWHG
XQGHU�3URSRVLWLRQ����

8QGHU�6HFWLRQ���RI�WKH�(6$��WKH�(3$�LV
UHTXLUHG�WR�FRQVXOW�ZLWK�WKH�):6�DQG
10)6�RQ�WKH�UHJLVWUDWLRQ�RI�FRPSRXQGV
WKDW�DUH�OLNHO\�WR�DGYHUVHO\�DIIHFW�OLVWHG
VSHFLHV�DQG�WKHLU�KDELWDWV���$W�SUHVHQW��WKH
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IRUHVW�KHUELFLGHV�DGGUHVVHG�KHUH�KDYH�QRW
\HW�XQGHUJRQH�FRQVXOWDWLRQ�DQG�QR
QXPHULFDO�VWDQGDUGV�KDYH�EHHQ�VHW�ZKLFK
LQFRUSRUDWH�SURWHFWLRQ�IRU�HQGDQJHUHG
VSHFLHV�

������� (QYLURQPHQWDO�(IIHFWV�RI
$OWHUQDWLYHV

+HUELFLGH�XVH�ZRXOG�EH�D�SDUW�RI�DQ\
LQWHQVLYH�IRUHVWU\�RQ�3$/&2�ODQG�DQG�WKXV
ZRXOG�EH�D�FRPSRQHQW�RI�WKH�3URSRVHG
3URMHFW�DQG�DOO�DOWHUQDWLYHV��H[FHSW�IRU
$OWHUQDWLYH����VHOHFWLYH�KDUYHVW���7KH
LQGHSHQGHQW�UHYLHZ�RI�WKH�/76<�PRGHO
QRWHG�WKH�FRQWULEXWLRQ�WR�ORQJ�WHUP
VXVWDLQHG�\LHOG�IURP�YHJHWDWLRQ�FRQWURO
�*UHJ�%LJLQJ��������6<3�+&3��9ROXPH�,,,�
3DUW�)����7KH�FDOFXODWLRQ�RI�WLPEHU�\LHOGV�LQ
WKH�IRUHVW�PRGHO�XVHG�WR�SURMHFW�IRUHVW
FRQGLWLRQV�RYHU�WKH�OLIH�RI�WKH�SHUPLW
DFFRXQWHG�IRU�WKH�JURZWK�UDWH�LQFUHDVH
DWWULEXWDEOH�WR�KHUELFLGH�XVH�LQ�FRQMXQFWLRQ
ZLWK�FOHDU�FXW�KDUYHVW�PHWKRGV�DQG�HYHQ
DJH�VWDQG�PDQDJHPHQW���%HFDXVH�KHUELFLGH
XVH�LV�QRW�VXEMHFW�WR�WKH�FXUUHQW�SHUPLWWLQJ
SURFHVV��KHUELFLGH�XVH�FRXOG�FRQWLQXH�XQGHU
WKH�1R�3URMHFW��1R�$FWLRQ�DOWHUQDWLYH�XQOHVV
LW�ZDV�GHWHUPLQHG�WR�UHVXOW�LQ�D
XQDXWKRUL]HG�WDNH�RI�OLVWHG�VSHFLHV�

7KXV��WKH�RQO\�GLIIHUHQFH�EHWZHHQ�WKH
DOWHUQDWLYHV�LQ�WKH�XVH�RI�KHUELFLGHV�LV�WKH
GHJUHH�WR�ZKLFK�FOHDU�FXW�IRUHVWU\�LV�XVHG�
'LIIHUHQFHV�LQ�WKH�GHJUHH�RI�KHUELFLGH�XVH
DQG�PHWKRG�RI�DSSOLFDWLRQ�GHSHQG�RQ�WKH
DPRXQW�RI�DUHD�WR�EH�WUHDWHG���7KLV��LQ�WXUQ�
LV�EDVHG�RQ�WKH�WRWDO�KDUYHVW�DFUHDJH�DQG
ZKHWKHU�FOHDU�FXW��$OWHUQDWLYHV��������D��DQG
���RU�VHOHFWLYH�KDUYHVW��$OWHUQDWLYH���
VLOYLFXOWXUH�PHWKRGV�DUH�XVHG���7KHUHIRUH�
HQYLURQPHQWDO�HIIHFWV�DUH�H[SHFWHG�WR�GLIIHU
RQO\�E\�GHJUHH�DQG�DUH�GLVFXVVHG�WRJHWKHU
LQ�WKLV�VHFWLRQ�

8QGHU�WKH�SURSRVHG�6<3��KDUYHVW�LQ�WKH
ILUVW�GHFDGH�ZRXOG�UHVXOW�LQ��������DFUHV�RI
FOHDU�FXW���2I�WKLV�WRWDO�����SHUFHQW��RU
�������DFUHV�ZRXOG�EH�VXEMHFW�WR�D�RQH��RU
WZR�\HDU�KHUELFLGH�WUHDWPHQW�SURJUDP�IRU

ZHHG�DQG�EUXVK�VXSSUHVVLRQ���7KLV�ZRXOG�EH
GRQH�ZLWK�KDQG�DSSOLHG�SUHHPHUJHQW�RU�SUH�
DQG�SRVWHPHUJHQW�PL[�DV�LV�QRZ�SUDFWLFHG
RQ�WKH�RZQHUVKLS���$V�GHVFULEHG�DERYH�
3$/&2�KDV�HPEDUNHG�RQ�D�SURJUDP�RI
KDUGZRRG�FRQWURO�DQG�UHKDELOLWDWLRQ�RI
FRQLIHU�IRUHVW���7KLV�ZRXOG�FRQWLQXH�DW�WKH
UDWH�RI�VRPH�������DFUHV�SHU�\HDU�IRU�WKH
QH[W����\HDUV�IRU�D�WRWDO�DGGLWLRQDO�ILUVW
GHFDGH�WUHDWPHQW�RI��������DFUHV�
5HIRUHVWDWLRQ�ZRXOG�UHO\�RQ�D�FRPELQDWLRQ
RI�IROLDU��EDVDO��IULOO��DQG�VWXPS�WUHDWPHQW
ZLWK�D�SRVWHPHUJHQW���7KXV�DQ�DQQXDO
WUHDWPHQW�RI�VRPH�������DFUHV�ZRXOG�RFFXU
GXULQJ�WKH�ILUVW�GHFDGH���7UHDWPHQW�ZRXOG
GHFOLQH�DIWHU�WKDW�ZKHQ�WKH�UHIRUHVWDWLRQ�LV
FRPSOHWH�DQG�DV�WKH�6<3�VKLIWV�HPSKDVLV�RQ
FOHDU�FXW�

7KH�DUHD�WUHDWHG�DQG�WKH�W\SHV�RI�WUHDWPHQW
ZRXOG�WKXV�EH�VLPLODU�WR�DQG�VOLJKWO\�OHVV
WKDQ�UHFHQW�KLVWRULFDO�WUHDWPHQW��UHIHU�WR
7DEOH�����������7KH�FRPSDQ\�ZRXOG�OLNHO\
FRQWLQXH�WKH�VXEVWLWXWLRQ�RI�2XVW�IRU
$DWUH[��3$/&2�KDV�DSSOLHG�IRU�LQFLGHQWDO
WDNH�FRYHUDJH�RI�DOO�WKH�IRUHVWU\�KHUELFLGHV
OLVWHG�DERYH��LQFOXGLQJ�VHYHUDO�LW�GRHV�QRW
FXUUHQWO\�XVH���7KH�SURSRVHG�+&3�VHHNV
LQFLGHQWDO�WDNH�FRYHUDJH�IRU�WKH�XVH�RI
KHUELFLGHV�ZLWK�WKH�IROORZLQJ�DFWLYH
LQJUHGLHQWV��JO\SKRVDWH��DWUD]LQH�
VXOIRPHWXURQ�PHWK\O��WULFORS\U��KH[D]LQRQH�
LPD]DS\U��DQG�����'��,W�LV�DQWLFLSDWHG�WKDW
WKH�ODEHOLQJ�DQG�IRUPXODWLRQ�RI�WKHVH�DFWLYH
LQJUHGLHQWV�PD\�FKDQJH��EXW�WKH�DGGLWLRQ�RI
DQRWKHU�KHUELFLGH�DFWLYH�LQJUHGLHQW�ZRXOG
UHTXLUH�DPHQGPHQW�RI�WKH�+&3�

7KH�DFWLYH�LQJUHGLHQWV�DQG�VSHFLILF
IRUPXODWLRQV�ZKLFK�KDYH�EHHQ�XVHG�RQ
3$/&2�ODQG�DUH��DWUD]LQH��$DWUH[��
JO\SKRVDWH��$FFRUG�DQG�5RXQGXS���WULFORS\U
�*DUORQ��$��*DUORQ�����DQG��VXOIRPHWXURQ
PHWK\O��2XVW����3$/&2�XVHV�WKH�UHJLVWHUHG
DGMXYDQW�5����

:LWK�$OWHUQDWLYH����WKH�DUHD�RI�FOHDU�FXW
KDUYHVW�LV�UHGXFHG�E\�HOLPLQDWLRQ�RI�VRPH
ROG�JURZWK�UHGZRRG�DQG�E\�OLNHO\�JUHDWHU
VWUHDP�EXIIHUV���7KH�UHIRUHVWDWLRQ�HIIRUW
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ZRXOG�EH�ODUJHO\�XQDIIHFWHG��DQG�WRWDO�ILUVW
GHFDGH�KHUELFLGH�XVH�ZRXOG�EH�URXJKO\�RQH
TXDUWHU�OHVV�WKDQ�ZLWK�WKH�SURSRVHG�SURMHFW�
7KH�ZLGHU�VWUHDP�EXIIHUV�DQG�DQ\�UHVXOWLQJ
UHVWULFWLRQV�RQ�&ODVV�,,,�GUDLQDJHV�ZRXOG
IXUWKHU�UHGXFH�WKH�SRWHQWLDO�IRU�KHUELFLGH
WUDQVSRUW�WR�VWUHDPV���$YDLODEOH�VWXGLHV�GR
QRW�LQGLFDWH�WKH�TXDQWLWDWLYH�EHQHILW�IURP
WKH�LQFUHDVH�LQ�DSSOLFDWLRQ�VHWEDFN�

:LWK�$OWHUQDWLYH����WKH�H[WHQW�RI�FOHDU�FXW
KDUYHVW�LV�UHGXFHG�E\�H[FOXVLRQ�RI�WKH
FHQWUDO��������DFUHV�RI�WKH�5HVHUYH���7KH
UHIRUHVWDWLRQ�HIIRUW�ZRXOG�FRQWLQXH��EXW�WKH
KDUGZRRG�VLWHV�LQ�WKH��������DFUH�5HVHUYH
ZRXOG�QRW�EH�WUHDWHG���2YHUDOO�KHUELFLGH�XVH
LQ�WKH�ILUVW�GHFDGH�ZRXOG�EH�DSSUR[LPDWHO\
KDOI�RI�WKH�OHYHO�SURMHFWHG�IRU�WKH�SURSRVHG
SURMHFW���6WUHDP�EXIIHUV�RQ�WKH�DUHD�RXWVLGH
WKH�5HVHUYH�ZRXOG�EH�WUHDWHG�DV�ZLWK�WKH
SURSRVHG�SURMHFW�

8QGHU�VHOHFWLRQ�KDUYHVW��$OWHUQDWLYH����LW�LV
SUHVXPHG�WKDW�FOHDU�FXWV�DQG�DVVRFLDWHG
KHUELFLGH�XVH�ZRXOG�QRW�EH�XVHG�
3UHVXPDEO\�WKH�UHIRUHVWDWLRQ�HIIRUW�ZRXOG
KDYH�FRPPHUFLDO�YDOXH��EXW�LV�QRW�LQFOXGHG
LQ�WKH�VFHQDULR�IRU�WKLV�DOWHUQDWLYH���7KXV�
$OWHUQDWLYH���ZRXOG�KDYH�HVVHQWLDOO\�QR
KHUELFLGH�XVH�DQG�KHQFH�QR�SRWHQWLDO�IRU
DGYHUVH�LPSDFW�

������� 'LUHFW�DQG�,QGLUHFW�(QYLURQPHQWDO
(IIHFWV

'LUHFW�HIIHFWV�DUH�DVVRFLDWHG�ZLWK�DQ
RUJDQLVP�FRPLQJ�LQWR�FRQWDFW�ZLWK�WKH
KHUELFLGH���7KHUH�DUH�IRXU�UHTXLUHPHQWV�IRU
D�GLUHFW�HIIHFW���)LUVW��WKHUH�PXVW�EH�GLUHFW
SK\VLFDO�FRQWDFW�ZLWK�WKH�KHUELFLGH�
6HFRQG��WKH�KHUELFLGH�PXVW�EH�WDNHQ�XS�RU
DEVRUEHG�E\�WKH�RUJDQLVP���7KLUG��WKH
KHUELFLGH�PXVW�WKHQ�EH�PRYHG�WR�WKH
ELRFKHPLFDO�VLWH�RI�DFWLRQ�ZLWKLQ�WKH
RUJDQLVP��DQG�IRXUWK��WKH�KHUELFLGH�PXVW
UHDFK�WKLV�VLWH�RI�DFWLRQ�DW�D�KLJK�HQRXJK
TXDQWLW\�DQG�IRU�D�ORQJ�HQRXJK�WLPH�WR
FDXVH�DQ�DGYHUVH�HIIHFW���7R[LFRORJ\
WUDGLWLRQDOO\�DVVXPHV�D�WKUHVKROG�H[LVWV�LQ
D�GRVH�UHVSRQVH�UHODWLRQVKLS��L�H���WKHUH�LV�D

GRVH�EHORZ�ZKLFK�D�WR[LFRORJLFDO�UHVSRQVH
GRHV�QRW�RFFXU���7KHUHIRUH��LW�LV�SRVVLEOH�IRU
DQ�RUJDQLVP�WR�EH�H[SRVHG�WR�DQ�KHUELFLGH
DQG�QRW�EH�DGYHUVHO\�DIIHFWHG��GHSHQGLQJ�RQ
ERWK�WKH�GRVH�DQG�WKH�GXUDWLRQ�RI�H[SRVXUH�

7KH�SULPDU\�GLUHFW�HIIHFW�IURP�KHUELFLGHV�LV
RQ�WKH�ZRUNHUV�DSSO\LQJ�LW���:RUNHUV
SRWHQWLDOO\�H[SRVHG�LQFOXGH�PL[HU�ORDGHUV�
REVHUYHUV��DQG�VSUD\HUV��86'$��������
'LUHFW�HIIHFWV�RQ�RWKHU�LQGLYLGXDOV�RU
RUJDQLVPV�DUH�GHSHQGHQW�RQ�WKH�PHWKRG�RI
DSSOLFDWLRQ���7KHVH�GLUHFW�HIIHFWV�DUH
H[SHFWHG�WR�EH�PLQLPDO�IRU�EDVDO�VWHP�
IROLDU��SUHHPHUJHQW��GLUHFW�VSUD\��DQG�KDFN
DQG�VTXLUW�DSSOLFDWLRQ�WHFKQLTXHV���2WKHU
GLUHFW�HIIHFWV�DVVRFLDWHG�ZLWK�WKH�XVH�RI
KHUELFLGHV�LQFOXGH�H[SRVXUHV�YLD�VSUD\�GULIW�
UXQRII��DQG�DFFXPXODWHG�FRQFHQWUDWLRQV�RI
KHUELFLGHV�LQ�ZDWHU��YHJHWDWLRQ��DQG�PHDW
�86'$����������'LUHFW�HIIHFWV�PD\�DOVR�EH
DVVRFLDWHG�ZLWK�H[SRVXUH�RI�YLVLWRUV�DQG
ZLOGOLIH�ZKR�HQWHU�SUHYLRXVO\�WUHDWHG�DUHDV�
'LUHFW�HIIHFWV�GHFUHDVH�ZLWK�WLPH�DIWHU
DSSOLFDWLRQ�GXH�WR�GHJUDGDWLRQ��RU�ORVV�RI
KHUELFLGH�E\�WUDQVSRUW�RU�GLOXWLRQ�

,QGLUHFW�HIIHFWV�UHVXOW�IURP�PRGLILFDWLRQV�RI
KDELWDW�DV�D�UHVXOW�RI�KHUELFLGH�XVH��1RUULV
HW�DO�����������,QGLUHFW�HIIHFWV�PD\�LQFOXGH
WKH�ORVV�RI�IRRG�VRXUFHV�IRU�ZLOGOLIH�LI�QRQ�
WDUJHW�SODQWV�DUH�LPSDFWHG�DQG�UHGXFWLRQV
LQ�FRYHU�DQG�VKDGH���,QGLUHFW�HIIHFWV�FDQ�EH
ERWK�SRVLWLYH�DQG�QHJDWLYH���([DPSOHV�RI
QHJDWLYH�LQGLUHFW�HIIHFWV�LQFOXGH�UHGXFWLRQ
LQ�VWUHDP�VLGH�VKDGH��WKH�VXEVHTXHQW
LQFUHDVH�LQ�VWUHDPZDWHU�WHPSHUDWXUH��DQG�D
GHFUHDVH�LQ�SODQW�GLYHUVLW\���$Q�H[DPSOH�RI
D�EHQHILFLDO�LQGLUHFW�HIIHFW�LV�WKH�GHFUHDVH�LQ
VHGLPHQW�\LHOGV�WR�VWUHDPV�FRPSDUHG�WR
PHFKDQLFDO�VLWH�SUHSDUDWLRQV��1HDU\�HW�DO��
��������,QGLUHFW�HIIHFWV�RI�KHUELFLGH�XVH�LQ
IRUHVW�HFRV\VWHPV�KDYH�QRW�EHHQ�H[WHQVLYHO\
VWXGLHG��DUH�PRUH�GLIILFXOW�WR�FKDUDFWHUL]H
WKDQ�GLUHFW�HIIHFWV��DQG�DUH�QRW�ZHOO
XQGHUVWRRG�

)HZ�VWXGLHV�KDYH�H[DPLQHG�WKH�LPSDFW�RI
IRUHVW�KHUELFLGH�XVH�RQ�SODQW�GLYHUVLW\�DQG
HFRV\VWHP�IXQFWLRQ��1HDU\�HW�DO���������
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0RUH�UHVHDUFK�LV�QHHGHG�RQ�WKH�FXPXODWLYH
HIIHFWV�RI�IRUHVW�KHUELFLGHV�WR�DVVHVV�WKH
LPSDFWV�RQ�SDUDPHWHUV�VXFK�DV�ZDWHU
TXDOLW\��KXPDQ�KHDOWK��LQYHUWHEUDWHV�
DPSKLELDQV��UHSWLOHV��ZLOGOLIH��DQG
ELRGLYHUVLW\��1HDU\�HW�DO�����������8QGHU
6HFWLRQ���RI�WKH�(6$��WKH�(3$�LV�UHTXLUHG�WR
FRQVXOW�ZLWK�WKH�):6�DQG�10)6�RQ�WKH
UHJLVWUDWLRQ�RI�FRPSRXQGV�WKDW�DUH�OLNHO\�WR
DGYHUVHO\�DIIHFW�OLVWHG�VSHFLHV�DQG�WKHLU
KDELWDWV���7KH�IRUHVW�KHUELFLGHV�DGGUHVVHG
KHUH�KDYH�QRW�\HW�XQGHUJRQH�FRQVXOWDWLRQ�
VR�HIIHFWV�RQ�OLVWHG�VSHFLHV�KDYH�QRW�EHHQ
HYDOXDWHG���7KH�VFDUFLW\�RI�LQIRUPDWLRQ
DYDLODEOH�RQ�WKH�GLUHFW�DQG�LQGLUHFW�HIIHFWV
RI�WKHVH�FRPSRXQGV�RQ�FRYHUHG�VSHFLHV��DQG
WKH�YDULDWLRQV�LQ�WKHLU�XVH���PDNHV�LW
GLIILFXOW�WR�DVVHVV�WKH�PDJQLWXGH�RI�LPSDFW
OLNHO\�WR�RFFXU�IURP�XVH���&RPSOLFDWLQJ�WKH
DQDO\VLV�RI�WKHVH�FRPSRXQGV�LV�WKH�XVH�RI�D
YDULHW\�RI�FDUULHUV�RU�VXUIDFWDQWV��EHFDXVH
WR[LFLW\�YDULHV�JUHDWO\�EDVHG�RQ�DSSOLFDWLRQ
UDWHV�DQG�FDUULHU�

��������� +HUELFLGH�7R[LFLW\

$Q�KHUELFLGH��E\�GHILQLWLRQ��LV�WR[LF�WR
SODQWV���,Q�JHQHUDO��WKH�PHFKDQLVP�RI�DQ
KHUELFLGHªV�WR[LFLW\�LQYROYHV�ELRFKHPLFDO
SK\WRSURFHVVHV��IRU�H[DPSOH�
SKRWRV\QWKHVLV��WKDW�GR�QRW�KDYH
FRXQWHUSDUWV�LQ�DQLPDOV��(FRELFKRQ��������
7KHUHIRUH��WKH�WR[LF�DFWLYLW\�RI�DQ�KHUELFLGH
VKRXOG�EH�OLPLWHG�WR�LWV�WDUJHW�VSHFLHV�
KRZHYHU��DGYHUVH�HIIHFWV�WR�QRQ�WDUJHW
SODQWV�DQG�DQLPDOV�FDQ�RFFXU���+HUELFLGHV
KDYH�GHPRQVWUDWHG�ORZ�WR[LFLW\�LQ�DQLPDOV�
ZLWK�WKH�H[FHSWLRQ�RI�D�IHZ�FKHPLFDOV�VXFK
DV�������7�DQG�SDUDTXDW��(FRELFKRQ��������
DQG�QRQH�RI�WKHVH�LV�XVHG�LQ�+XPEROGW
&RXQW\�

7R[LFLW\�WHVWLQJ�LV�FRQGXFWHG�WR�GHWHUPLQH
SRWHQWLDO�DGYHUVH�HIIHFWV�RI�KHUELFLGHV�RQ�D
UDQJH�RI�RUJDQLVPV���7\SLFDO�RUJDQLVPV�IRU
ZKLFK�WR[LFLW\�WHVWV�DUH�FRQGXFWHG�LQFOXGH
PLFURRUJDQLVPV��DTXDWLF�DQG�WHUUHVWULDO
LQYHUWHEUDWHV��ILVK��ELUGV��DQG�PDPPDOV�
8VXDOO\�WKHVH�WHVWV�DUH�FRQGXFWHG�LQ
ODERUDWRU\�FRQGLWLRQV��DQG�UHVXOWV�PXVW�EH

H[WUDSRODWHG�WR�QDWXUDO�HQYLURQPHQWDO
FRQGLWLRQV��DV�ZHOO�DV�WR�RWKHU�VSHFLHV�
LQFOXGLQJ�KXPDQV���7R[LFLW\�WHVWV�IDOO�LQWR
WKUHH�SULPDU\�FDWHJRULHV��DFXWH��VXEFKURQLF�
DQG�FKURQLF�

$FXWH�WHVWV�DUH�JLYHQ�RYHU�D�VKRUW�WLPH�
7KH�PRVW�FRPPRQ�DFXWH�WR[LFLW\�WHVW�LV�WKH
GHWHUPLQDWLRQ�RI�WKH�PHGLDQ�OHWKDO�GRVH
�/'�����RU�WKDW�GRVH�ZKLFK�LV�OHWKDO�WR
���SHUFHQW�RI�WKH�WUHDWHG�JURXS���)RU
DTXDWLF�RUJDQLVPV��WKLV�WHUP�LV�UHIHUUHG�WR
DV�WKH�PHGLDQ�OHWKDO�FRQFHQWUDWLRQ�RI�WKH
KHUELFLGH�LQ�ZDWHU��RU�/&�����6XEFKURQLF
VWXGLHV�DUH�WR[LFLW\�WHVWV�FRQGXFWHG�RYHU�D
IHZ�GD\V�WR�VHYHUDO�PRQWKV���([SRVXUHV�DUH
HLWKHU�FRQWLQXRXV�RYHU�WKLV�SHULRG��RU�YLD
UHJXODUO\�UHSHDWHG�GRVHV���0HDVXUHV�RI
WR[LFLW\�DUH�XVXDOO\�RWKHU�WKDQ�GHDWK�
&KURQLF�VWXGLHV�DUH�FRQGXFWHG�RYHU�D�ORQJHU
WLPH�SHULRG��HYHQ�RYHU�WKH�OLIHWLPH�RI�WKH
WHVW�VSHFLHV���&KURQLF�VWXGLHV�PD\�LQFOXGH
GHWHFWLRQ�RI�VXEOHWKDO�KHDOWK�HIIHFWV��DV�ZHOO
DV�FDQFHU�DQG�ELUWK�GHIHFWV�

+HUELFLGH�WR[LFLWLHV�YDU\�RYHU�D�ZLGH�UDQJH�
,Q�RUGHU�WR�FRPSDUH�WKH�WR[LFLWLHV�RI
GLIIHUHQW�KHUELFLGHV�DQG�SHVWLFLGHV��UHODWLYH
WR[LFLW\�UDWLQJV�DUH�XVHG���7KH�UDWLQJV�VHUYH
DV�D�SUDFWLFDO�JXLGH�DV�WR�WR[LFLW\�RI�D
SDUWLFXODU�KHUELFLGH�RU�SHVWLFLGH���5HODWLYH
WR[LFLW\�UDWLQJV�DUH�H[SUHVVHG�LQ�WHUPV�VXFK
DV�§QRQ�WR[LF�¨�§VOLJKWO\�WR[LF�¨�§PRGHUDWHO\
WR[LF�¨�§YHU\�WR[LF�¨�DQG�§H[WUHPHO\�WR[LF�¨

2WKHU�FKDUDFWHULVWLFV�WKDW�LQIOXHQFH
SRWHQWLDO�H[SRVXUHV�WR�KHUELFLGHV��DQG�WKXV
WKHLU�SRWHQWLDO�WR�DGYHUVHO\�DIIHFW�H[SRVHG
VSHFLHV��LQFOXGH�PRELOLW\�DQG�SHUVLVWHQFH�LQ
WKH�HQYLURQPHQW��IDWH�DQG�WUDQVSRUW����$Q
KHUELFLGHªV�DELOLW\�WR�PRYH�LQ�WKH
HQYLURQPHQW�LV�EDVHG�RQ�LWV�FKHPLFDO�DQG
SK\VLFDO�FKDUDFWHULVWLFV��IRU�H[DPSOH��LWV
VROXELOLW\�LQ�ZDWHU��LWV�YDSRU�SUHVVXUH��DQG
LWV�DGVRUSWLRQ�RQWR�VRLO�SDUWLFOHV���7KH
SHUVLVWHQFH�RI�DQ�KHUELFLGH�LV�EDVHG�RQ�KRZ
TXLFNO\�LW�GHJUDGHV�LQ�WKH�HQYLURQPHQW���$
QXPEHU�RI�ELRORJLFDO��SK\VLFDO��DQG�FKHPLFDO
SURFHVVHV�DFW�WR�GHJUDGH�KHUELFLGHV�RYHU
WLPH���7KH�PRUH�TXLFNO\�DQ�KHUELFLGH�LV
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GHJUDGHG��WKH�OHVV�H[SRVXUH�WKHUH�LV�WR�WKDW
KHUELFLGH���$GGLWLRQDOO\��VRPH�KHUELFLGHV
DUH�WDNHQ�XS�E\�SODQWV�DQG�DQLPDOV�DQG
DFFXPXODWH�LQ�WKHLU�WLVVXHV��ZKLOH�RWKHU
KHUELFLGHV�GR�QRW���&KHPLFDOV�WKDW�WHQG�WR
ELRDFFXPXODWH�SUHVHQW�D�JUHDWHU�KD]DUG�WR
DQLPDOV��LQFOXGLQJ�KXPDQV��WKDW�HDW�WKH
DIIHFWHG�SODQWV�DQG�RU�SUH\�VSHFLHV�

7KH�IROORZLQJ�SUHVHQWV�DQ�DVVHVVPHQW�RI�WKH
IDWH�DQG�WUDQVSRUW�DQG�WKH�WR[LFLW\�RI�WKH
IRUHVWU\�KHUELFLGHV�OLVWHG�LQ�WKH�+&3�6<3
DSSOLFDWLRQ�DQG�ZKLFK�DUH�DYDLODEOH�IRU�XVH
LQ�+XPEROGW�&RXQW\���7KH�DVVHVVPHQW
GUDZV�IURP�DYDLODEOH�OLWHUDWXUH�DQG
FRQVLGHUV�WKH�PRGH�DQG�VLWH�RI�DSSOLFDWLRQ
RQ�3$/&2�ODQG�WR�JDXJH�SRWHQWLDO�LPSDFW
IURP�XVH���%DVHG�RQ����\HDUV�RI�PRQLWRULQJ�
WKH�1&5:4&%�KDV�IRXQG�RQO\�H[WUHPHO\
ORZ�KHUELFLGH�FRQFHQWUDWLRQV�LQ�ZDWHU�IURP
DHULDO�DSSOLFDWLRQ��UHIHU�WR�6HFWLRQ������
*URXQG�EDVHG�DSSOLFDWLRQV�SRVH�HYHQ�OHVV
ULVN�RI�UHDFKLQJ�VWUHDPZDWHUV�

6R�IDU��WKH�1&5:4&%�KDV�QRW�IRXQG
DSSUHFLDEOH�HYLGHQFH�RI�FRQWDPLQDWLRQ�RI
GULQNLQJ�ZDWHU�IURP�WKH�W\SH�RI�KHUELFLGHV
XQGHU�FRQVLGHUDWLRQ���%HFDXVH�WKH�REVHUYHG
DQG�HVWLPDWHG�SXEOLF�H[SRVXUH�LV�QLO�RU
QHJOLJLEOH��WKHUH�LV�QR�EDVLV�WR�FRQGXFW�D
TXDQWLWDWLYH�KHDOWK�ULVN�DVVHVVPHQW�
+HUELFLGH�XVH�LWVHOI�LV�QRW�VXEMHFW�WR�UHYLHZ
LQ�WKLV�(,6�(,5���+HUELFLGH�XVH�RQ�WKH
3$/&2�RZQHUVKLS�LV�VXEMHFW�WR�D�VHSDUDWH
UHJXODWRU\�SURFHVV�DQG�ZRXOG�FRQWLQXH�HYHQ
ZLWK�WKH�1R�$FWLRQ�DOWHUQDWLYH���%HFDXVH
WKH�(,6�(,5�DGGUHVVHV�WKH�SURSRVHG
LVVXDQFH�RI�DQ�LQFLGHQWDO�WDNH�SHUPLW��WKH
DQDO\VLV�KHUH�IRFXVHV�RQ�SRWHQWLDO�HIIHFWV�WR
FRYHUHG�VSHFLHV��SDUWLFXODUO\�DTXDWLF
RUJDQLVPV�

*O\SKRVDWH
,Q�JHQHUDO�JO\SKRVDWH�LV�FRQVLGHUHG
UHODWLYHO\�LPPRELOH�LQ�VRLO��1RUULV�HW�DO��
��������*O\SKRVDWH�DGVRUEV�WR�VRLOV�DQG�LV
QRW�H[SHFWHG�WR�PLJUDWH�WR�JURXQGZDWHU
XQGHU�QRUPDO�DSSOLFDWLRQ�FRQGLWLRQV��)HQJ
DQG�7KRPSVRQ��������(;72;1(7������E��
%HFDXVH�JO\SKRVDWH�LV�WLJKWO\�ERXQG�WR�VRLO�

LW�LV�QRW�H[SHFWHG�WR�EH�DVVRFLDWHG�ZLWK�UDLQ
UXQRII���+RZHYHU��LW�ZRXOG�EH�DVVRFLDWHG
ZLWK�VRLO�LQ�HURVLRQ�UXQRII���*O\SKRVDWH�GRHV
QRW�WHQG�WR�ELRDFFXPXODWH��WKHUHIRUH��RQO\�D
VOLJKW�GHJUHH�RI�IRRG�FKDLQ�WUDQVIHU�LV
H[SHFWHG��86'$����������*O\SKRVDWH�LV�QRQ�
SHUVLVWHQW�DQG�LV�UHDGLO\�GHJUDGHG�LQ�WKH
HQYLURQPHQW��SULPDULO\�YLD�ELRGHJUDGDWLRQ
�)HQJ�DQG�7KRPSVRQ��������

5HVXOWV�RI�VWUHDP�PRQLWRULQJ�IROORZLQJ
DHULDO�DSSOLFDWLRQ�RI�JO\SKRVDWH�LQGLFDWHG
PD[LPXP�JO\SKRVDWH�OHYHOV�RI
����PLFURJUDPV�SHU�OLWHU��µJ�O��)HQJ�HW�DO��
������LQ�VWUHDPZDWHUV���7KLV�OHYHO�ZDV
PHDVXUHG�LQ�D�GLUHFWO\�VSUD\HG�VWUHDP�
/HYHOV�RI�JO\SKRVDWH�UDSLGO\�GLVVLSDWHG�LQ
VWUHDPZDWHU���1R�PHDVXUDEOH�OHYHOV�RI
JO\SKRVDWH�ZHUH�IRXQG�LQ�VWUHDPV�ZLWK�D
���IRRW�EXIIHU�]RQH��)HQJ�HW�DO���������
*O\SKRVDWH�FRQFHQWUDWLRQV�LQ�VPDOO�SRQGV
DHULDOO\�WUHDWHG�KDG�PD[LPXP�GHWHFWHG
FRQFHQWUDWLRQV�LQ�ZDWHU�VLPLODU�WR�WKDW
PHDVXUHG�LQ�VWUHDPZDWHUV������µJ�O�
*ROGVERURXJK�DQG�%URZQ��������

*O\SKRVDWH�LV�D�SKRVSKRQR�DPLQR�DFLG�DQG
GRHV�QRW�FRQWDLQ�FKORULQH��7HFKQLFDOO\�DQ
RUJDQRSKRVSKRUXV�FRPSRXQG��LW�GRHV�QRW
LQKLELW�FKROLQHVWHUDVH�DFWLYLW\�DV�GR
RUJDQRSKRVSKDWH�LQVHFWLFLGHV
�H�J���PDODWKLRQ��DQG�SDUDWKLRQ��DQG�KDV
ORZ�DQLPDO�WR[LFLW\��(;72;1(7������E��
*O\SKRVDWH�LV�UHODWLYHO\�QRQ�WR[LF��EXW�LV�D
PLOG�DFLG�DQG��LQ�VXUIDFWDQW�IRUPXODWLRQV��LV
DQ�H\H�LUULWDQW��86'$��������(;72;1(7�
����E����*O\SKRVDWH�LV�SRRUO\�DEVRUEHG�LQ
WKH�JDVWURLQWHVWLQDO�WUDFW�DQG�LV�H[FUHWHG
ODUJHO\�XQFKDQJHG�LQ�PDPPDOV
�(;72;1(7������E����(3$�KDV�HVWDEOLVKHG
D�UHIHUHQFH�GRVH��5I'��RI�����PLOOLJUDP
JO\SKRVDWH�SHU�NLORJUDP�ERG\�ZHLJKW�SHU
GD\��PJ�NJ�GD\��(3$������D����7KH�5I'�LV
DQ�HVWLPDWH�RI�D�GDLO\�H[SRVXUH�WR�WKH
KXPDQ�SRSXODWLRQ��LQFOXGLQJ�VHQVLWLYH
VXEJURXSV��WKDW�LV�OLNHO\�WR�EH�ZLWKRXW�DQ
DSSUHFLDEOH�ULVN�RI�GHOHWHULRXV�HIIHFWV
GXULQJ�D�OLIHWLPH���$�UHFHQW�VWXG\�WR
HYDOXDWH�WKH�H[SRVXUH�RI�&DOLIRUQLD
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'HSDUWPHQW�RI�7UDQVSRUWDWLRQ
�&$/75$16��KHUELFLGH�PL[HU�ORDGHUV�DQG
DSSOLFDWRUV�IRXQG�WKDW�DEVRUEHG�GRVDJHV�RI
JO\SKRVDWH��OHVV�WKDQ�������PJ�NJ�GD\��ZHUH
ZHOO�EHORZ�(3$ªV�5I'��(GPLVWRQ�HW�DO��
�������(3$�GRHV�QRW�FRQVLGHU�JO\SKRVDWH�D
FDUFLQRJHQ�

7KH�IHGHUDO�DQG�VWDWH�GULQNLQJ�ZDWHU
VWDQGDUG�IRU�JO\SKRVDWH�LV�����µJ�O�����
SSE����'ULQNLQJ�ZDWHU�ZLWK�JO\SKRVDWH
OHYHOV�EHORZ�WKLV�FRQFHQWUDWLRQ�VKRXOG�QRW
SRVH�DQ�DGYHUVH�KXPDQ�KHDOWK�ULVN�HYHQ
ZLWK�RYHU�D�OLIHWLPH���%DVHG�RQ�WKH�VWUHDP
PRQLWRULQJ�GDWD�SUHVHQWHG�DERYH��DQG
XQGHU�QRUPDO�IRUHVW�DSSOLFDWLRQV�RI
JO\SKRVDWH��LW�LV�XQOLNHO\�WKDW�LQGLYLGXDOV
ZRXOG�FRQVXPH�OHYHOV�RI�JO\SKRVDWH�DERYH
WKH�IHGHUDO�DQG�VWDWH�GULQNLQJ�ZDWHU
VWDQGDUG�

&KURQLF�WR[LFLW\�WHVWV�RQ�ODERUDWRU\�DQLPDOV
VKRZ�RQO\�VOLJKW�HIIHFWV���*O\SKRVDWH�LV�RQO\
VOLJKWO\�WR[LF�WR�ZLOG�ELUGV�DQG�LV�FRQVLGHUHG
SUDFWLFDOO\�QRQ�WR[LF�WR�ILVK��(;72;1(7�
����E����5RXQGXS��KDG�QR�DSSDUHQW�DGYHUVH
HIIHFWV�RQ�UHSURGXFWLRQ��JURZWK��RU�VXUYLYDO
RI�GHHU�PLFH�RQH�\HDU�DIWHU�WUHDWPHQW�RI�D
IRUHVW��(3$������E����5HVXOWV�RI�VWXGLHV
KDYH�IRXQG�WKDW�WKH�HIIHFWV�RI�JO\SKRVDWH�RQ
VRLO�PLFURIORUD�DQG�PLFURELDO�DFWLYLW\�DUH
JHQHUDOO\�EHORZ�VLJQLILFDQW�OHYHOV�
+HUELFLGHV��LQ�JHQHUDO��KDYH�QRW�EHHQ�IRXQG
WR�KDYH�ORQJ�WHUP�KDUPIXO�HIIHFWV�RQ�VRLO
PLFURELDO�DFWLYLW\��HVSHFLDOO\�DW
UHFRPPHQGHG�UDWHV�RI�DSSOLFDWLRQ��3UHVWRQ
DQG�7URI\PRZ��������

*O\SKRVDWH�ZDV�RQO\�PRGHUDWHO\�WR[LF�WR
WZR�VSHFLHV�RI�3DFLILF�VDOPRQ��ZLWK�DYHUDJH
���KRXU�/&���YDOXHV�IRU�FRKR�VDOPRQ�DQG
UDLQERZ�WURXW�RI����DQG����PLOOLJUDPV�SHU
OLWHU��PJ�O���UHVSHFWLYHO\��:DQ�HW�DO�������D��
$�VWXG\�GRQH�RQ�DQ�DHULDO�DSSOLFDWLRQ�RI
JO\SKRVDWH�RQ�VPDOO�SRQGV�LQGLFDWHV�WKDW�LW
LV�XQOLNHO\�WKDW�OHYHOV�RI�JO\SKRVDWH�LQ
VWDQGLQJ�ZDWHU�ERGLHV�ZRXOG�SRVH�D
VLJQLILFDQW�DFXWH�KD]DUG�WR�DTXDWLF
RUJDQLVPV�XQGHU�QRUPDO�IRUHVW�DSSOLFDWLRQV
�*ROGVERURXJK�DQG�%URZQ����������6XUYLYDO

RI�DTXDWLF�LQYHUWHEUDWHV��'DSKQLD�PDJQD�
LQ�D�IRUHVW�SRQG�GLG�QRW�VKRZ�DQ\
VLJQLILFDQW�HIIHFWV�DW�DSSOLFDWLRQV�XS�WR����
SRXQGV�SHU�DFUH��(3$������E����7\SLFDO
IRUHVW�PDQDJHPHQW�DSSOLFDWLRQ�UDWHV�RI
JO\SKRVDWH�DUH�DSSUR[LPDWHO\�RQH�WR�ILYH
SRXQGV�SHU�DFUH��86'$����������%DVHG�RQ
WKHVH�DTXDWLF�WR[LFLW\�OHYHOV��WKH�GDWD�IURP
)HQJ�HW�DO���������VXSSRUW�WKH�FRQFOXVLRQ�RI
7RRE\��������WKDW�§…LW�LV�XQOLNHO\�WKDW
JO\SKRVDWH�ZLOO�DIIHFW�DTXDWLF�RUJDQLVPV�DW
WKH�FRQFHQWUDWLRQV�IRXQG�LQ�WKH
HQYLURQPHQW�DIWHU�XVH�DW�WKH�UHFRPPHQGHG
UDWHV�¨

$WUD]LQH
$WUD]LQH�GRHV�QRW�WHQG�WR�ELRDFFXPXODWH�
WKHUHIRUH��RQO\�D�VOLJKW�GHJUHH�RI�IRRG�FKDLQ
WUDQVIHU�LV�H[SHFWHG��86'$��������1RUULV�HW
DO�����������$WUD]LQH�LV�UHDGLO\�GHJUDGHG�LQ
WKH�HQYLURQPHQW��SULPDULO\�YLD�K\GURO\VLV�
$W�QRUPDO�UDWHV�RI�DSSOLFDWLRQ��WKHUHIRUH�
PRVW�DWUD]LQH�LV�GHJUDGHG��1RUULV�HW�DO��
������

$WUD]LQH�LV�QRW�H[SHFWHG�WR�PLJUDWH�WR
JURXQGZDWHU�XQGHU�QRUPDO�DSSOLFDWLRQ
FRQGLWLRQV��(LVOHU���������EXW�DWUD]LQH�KDV
EHHQ�IRXQG�LQ�JURXQGZDWHU�DQG�LQ�ZHOOV�LQ
VRPH�DJULFXOWXUDO�DUHDV���7KH�FRPSRXQG�LV
ZLGHO\�DQG�KHDYLO\�XVHG�RQ�VRPH�FURSV�
VXFK�DV�FRUQ��DQG�VKDOORZ�ZHOOV�RU�ZHOOV
ZLWK�FUDFNHG�ZHOO�KHDG�FDVLQJV�KDYH�FDXVHG
DWUD]LQH�FRQWDPLQDWLRQ�RI�ZDWHU�VXSSOLHV�
0RQLWRULQJ�RI�DWUD]LQH�LQ�VWUHDPV�LQ
DJULFXOWXUDO�ZDWHUVKHGV�IRXQG�DYHUDJH
VWUHDPZDWHU�FRQFHQWUDWLRQV�RI�����µJ�O
�1RUULV�HW�DO���������

$WUD]LQH�LV�FRQVLGHUHG�QRQ�WR[LF�WR�VOLJKWO\
WR[LF�WR�KXPDQV�DQG�RWKHU�DQLPDOV��86'$�
������(3$������E����,WV�PDLQ�WR[LF�HIIHFW�LV
UHODWHG�WR�SKRWRV\QWKHVLV���,W�FDQ�EH
DEVRUEHG�WKURXJK�WKH�VNLQ��LQJHVWHG�RUDOO\�
RU�LQKDOHG�WKURXJK�WKH�UHVSLUDWRU\�WUDFW�
&KURQLF�DQG�DFXWH�WR[LFLWLHV�DUH�DVVRFLDWHG
ZLWK�H[SRVXUHV�WR�UHODWLYHO\�KLJK
FRQFHQWUDWLRQV�RI�DWUD]LQH���/RQJ�WHUP
H[SRVXUHV�WR�KLJK�OHYHOV�FDQ�FDXVH�WUHPRUV�
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FKDQJHV�LQ�RUJDQ�ZHLJKWV��DQG�GDPDJH�WR
WKH�OLYHU�DQG�KHDUW��(;72;1(7������D��
(3$������D��KDV�HVWDEOLVKHG�DQ�5I'�RI
������PJ�NJ�GD\�IRU�DWUD]LQH���7KH�IHGHUDO
DQG�VWDWH�GULQNLQJ�ZDWHU�VWDQGDUG�IRU
DWUD]LQH�LV���µJ�O���'ULQNLQJ�ZDWHU�ZLWK
DWUD]LQH�OHYHOV�EHORZ�WKLV�FRQFHQWUDWLRQ
VKRXOG�QRW�SRVH�DQ�DGYHUVH�KXPDQ�KHDOWK
ULVN�RYHU�D�OLIHWLPH�

0DQXIDFWXULQJ�ZRUNHUV�DUH�H[SRVHG�WR
KLJKHU�OHYHOV�RI�WKH�FKHPLFDOV�RYHU�D�ORQJHU
WLPH�WKDQ�DUH�DSSOLFDWRUV���([DPLQLQJ�WKH
KHDOWK�RI�SHRSOH�ZKR�ZRUN�ZLWK�DWUD]LQH�LQ
WKH�PDQXIDFWXULQJ�HQYLURQPHQW�LV�
WKHUHIRUH��DQ�LPSRUWDQW�ZD\�WR�HYDOXDWH
ULVN�DQG�UHODWH�LW�WR�SRWHQWLDO�ULVNV�LQ�RWKHU
SRSXODWLRQV���(SLGHPLRORJLFDO�VWXGLHV�DW
SURGXFWLRQ�IDFLOLWLHV�LQ�WKH�8�6��DQG
6ZLW]HUODQG�VSDQQLQJ���������DQG����\HDUV
KDYH�QRW�VKRZQ�DQ\�LQGLFDWLRQV�WKDW
DWUD]LQH�SURGXFWLRQ�ZRUNHUV�KDYH
H[SHULHQFHG�SUHPDWXUH�PRUWDOLW\�RU�WKDW
DQ\�W\SH�RI�FDQFHU�ZDV�DVVRFLDWHG�ZLWK
DWUD]LQH�H[SRVXUH�DW�WKHVH�IDFLOLWLHV
�%UXVLFN�HW�DO�����������(3$�GRHV�QRW
FRQVLGHU�DWUD]LQH�D�FDUFLQRJHQ�

$WUD]LQH�LV�PRGHUDWHO\�WR[LF�WR�D�ZLGH�UDQJH
RI�QRQ�WDUJHW�SODQW�VSHFLHV��86'$��������
EXW�LV�RQO\�VOLJKWO\�WR[LF�WR�ILVK�DQG�RWKHU
VWUHDP�OLIH���,W�LV�FRQVLGHUHG�QRQ�WR[LF�WR
EHHV��(;72;1(7������D����+DUP�WR�ILVK�LV
DVVRFLDWHG�ZLWK�OHYHOV�DERYH�����µJ�O
�1RUULV�HW�DO�����������(IIHFWV�WR�DTXDWLF
LQYHUWHEUDWHV�DQG�WDGSROHV�KDYH�EHHQ
PHDVXUHG�DW�FRQFHQWUDWLRQV�DV�ORZ�DV���
µJ�O��(LVOHU��������'HWHQEHFN�HW�DO���������
+DUPIXO�OHYHOV�WR�ELUGV�DQG�PDPPDOLDQ
ZLOGOLIH�DUH�DVVRFLDWHG�ZLWK�OHYHOV�DERYH���
SDUWV�SHU�PLOOLRQ��SSP��LQ�VRLO��(LVOHU�
��������/RQJ�WHUP�DFFXPXODWLRQ�VWXGLHV�RI
FURSV�WUHDWHG�ZLWK�RQH�WR�WZR�SRXQGV
DWUD]LQH�SHU�DFUH�RYHU����\HDUV�LQGLFDWHG
DWUD]LQH�UHVLGXHV�RI�������WR������SSP�LQ
VRLO���7\SLFDO�IRUHVW�PDQDJHPHQW
DSSOLFDWLRQ�UDWHV�RI�DWUD]LQH�DUH
DSSUR[LPDWHO\�WZR�WR�HLJKW�SRXQGV�SHU�DFUH
�86'$����������8QGHU�QRUPDO�DSSOLFDWLRQ

FRQGLWLRQV��DWUD]LQH�OHYHOV�KDG�QHJOLJLEOH
ORQJ�WHUP�SRSXODWLRQ�HIIHFWV�RQ�VHQVLWLYH
VSHFLHV�RI�VRLO�IDXQD��(LVOHU��������

$Q�HFRORJLFDO�ULVN�DVVHVVPHQW�SDQHO
GHWHUPLQHG�WKDW�DWUD]LQH�GRHV�QRW�SRVH�D
VLJQLILFDQW�ULVN�WR�WKH�DTXDWLF�HQYLURQPHQW
�%DNHU�HW�DO�����������$OWKRXJK�VRPH
LQKLELWLRQ�RI�JURZWK�LQ�DOJDH�DQG�VPDOO
DTXDWLF�SODQWV�PD\�RFFXU�LQ�VPDOO�VWUHDPV
YXOQHUDEOH�WR�DJULFXOWXUDO�UXQRII��WKHVH
HIIHFWV�DUH�OLNHO\�WR�EH�WUDQVLHQW���0RGHOLQJ
E\�WKH�SDQHO�LQGLFDWHV�WKDW�VXFK�HFRORJLFDO
HIIHFWV��HYHQ�WR�YXOQHUDEOH�VLWHV��PD\�EH
LQVLJQLILFDQW�FRPSDUHG�WR�WKH�HIIHFWV�RI
VHGLPHQW��ZKLFK�UHGXFHV�SKRWRV\QWKHWLF
DFWLYLW\�E\�GLPLQLVKLQJ�WKH�DPRXQW�RI�OLJKW
UHDFKLQJ�DTXDWLF�SODQWV��%DNHU�HW�DO���������

6XOIRPHWXURQ�0HWK\O��2XVW��
6XOIRPHWXURQ�PHWK\O�GRHV�QRW�WHQG�WR
ELRDFFXPXODWH��WKHUHIRUH��RQO\�D�VOLJKW
GHJUHH�RI�IRRG�FKDLQ�WUDQVIHU�LV�H[SHFWHG�
6XOIRPHWXURQ�PHWK\O�LV�UHDGLO\�GHJUDGHG�LQ
WKH�HQYLURQPHQW��SULPDULO\�YLD
ELRGHJUDGDWLRQ��(;72;1(7������D��
6XOIRPHWXURQ�PHWK\O�LV�UHODWLYHO\�LPPRELOH
DQG�LV�QRW�H[SHFWHG�WR�PLJUDWH�WR
JURXQGZDWHU�XQGHU�QRUPDO�DSSOLFDWLRQ
FRQGLWLRQV��6WRQH�HW�DO���������(;72;1(7�
����D����7KH�VPDOO�DPRXQWV�XVHG�ORZHU�WKH
SRWHQWLDO�IRU�LPSDFWV�WR�QRQ�WDUJHW�VSHFLHV�
$SSOLFDWLRQ�RI�VXOIRPHWXURQ�PHWK\O�WR�D
VPDOO�ZDWHUVKHG�ZLWK�D����IRRW�EXIIHU�]RQH
UHVXOWHG�LQ�VWUHDPZDWHU�FRQFHQWUDWLRQV
ORZHU�WKDQ���µJ�O��1HDU\�DQG�0LFKDHO�
������

6XOIRPHWXURQ�PHWK\O�LV�FRQVLGHUHG�D
VOLJKWO\�WR[LF�FRPSRXQG��(;72;1(7�
����D����6HYHUDO�WR[LF�HIIHFWV�KDYH�EHHQ
REVHUYHG�ZLWK�FKURQLF�H[SRVXUHV�WR
VXOIRPHWXURQ�PHWK\O���$W�UHODWLYHO\�ORZ
GRVHV�����SSP���FKURQLF�HIIHFWV�LQFOXGH
LQFUHDVHG�OLYHU�ZHLJKW��UHGXFHG�UHG�EORRG
FHOO�FRXQWV��DQG�LQFUHDVHG�ZKLWH�EORRG�FHOO
FRXQWV��(;72;1(7������D����6XOIRPHWXURQ
PHWK\O�LV�UHDGLO\�DEVRUEHG�LQ�WKH�GLJHVWLYH
WUDFW��(;72;1(7������D����(3$�KDV�QRW
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HVWDEOLVKHG�D�GULQNLQJ�ZDWHU�DGYLVRU\�OHYHO
IRU�VXOIRPHWXURQ�PHWK\O�

6XOIRPHWXURQ�PHWK\O�LV�UHODWLYHO\�QRQ�WR[LF
WR�ELUGV�DQG�LV�FRQVLGHUHG�VOLJKWO\�WR[LF�WR
IUHVKZDWHU�ILVK���,W�LV�QRW�FRQVLGHUHG�D
WKUHDW�WR�DGXOW�ILVK��KRZHYHU��WKH�HPEU\R
KDWFK�VWDJH�RI�IDWKHDG�PLQQRZ�KDV�VKRZQ
WR[LF�HIIHFWV�DW�FRQFHQWUDWLRQV�RI�����µJ�O
�(;72;1(7������D����6XOIRPHWXURQ�PHWK\O
ZDV�UHODWLYHO\�QRQ�WR[LF�WR�DTXDWLF
LQYHUWHEUDWHV��'DSKQLD�PDJQD����%HFDXVH
VXOIRPHWXURQ�PHWK\O�LV�QRQ�VHOHFWLYH�DV�DQ
KHUELFLGH��EURDG�XVH�PD\�DIIHFW�ERWK
WHUUHVWULDO�DQG�DTXDWLF�SODQWV�LI
FRQFHQWUDWLRQV�H[FHHG�WKH�OHYHOV�GLVFXVVHG
DERYH���+RZHYHU��UHVLGXDO�VRLO�DQG�ZDWHU
OHYHOV�DVVRFLDWHG�ZLWK�QRUPDO�DSSOLFDWLRQ
DQG�W\SLFDO�UXQRII�FRQGLWLRQV�VKRXOG�EH
ORZHU�WKDQ�WKRVH�IRU�DWUD]LQH�DQG
JO\SKRVDWH�

7ULFORS\U
7ULFORS\U�GRHV�QRW�WHQG�WR�ELRDFFXPXODWH�
WKHUHIRUH��RQO\�D�VOLJKW�GHJUHH�RI�IRRG�FKDLQ
WUDQVIHU�LV�H[SHFWHG��86'$��������
7ULFORS\U�LV�UHDGLO\�GHJUDGHG�LQ�WKH
HQYLURQPHQW��SULPDULO\�YLD�ELRGHJUDGDWLRQ
�(;72;1(7������E����7ULFORS\U�LV�QRW
H[SHFWHG�WR�PLJUDWH�WR�JURXQGZDWHU�XQGHU
QRUPDO�DSSOLFDWLRQ�FRQGLWLRQV��1RUULV�HW�DO��
������(;72;1(7������E����7\SLFDO�IRUHVW
PDQDJHPHQW�DSSOLFDWLRQ�UDWHV�RI�WULFORS\U
DUH�DSSUR[LPDWHO\�RQH�WR�QLQH�SRXQGV�SHU
DFUH��86'$����������7ULFORS\U�ZDV�QRW
GHWHFWHG�LQ�VWUHDPZDWHU�IROORZLQJ�LWV
DSSOLFDWLRQ�WR�VPDOO�ZDWHUVKHGV��%XVK�HW
DO���������

7ULFORS\U�LV�FRQVLGHUHG�D�VOLJKWO\�WR
PRGHUDWHO\�WR[LF�FRPSRXQG���6HYHUDO�WR[LF
HIIHFWV�KDYH�EHHQ�REVHUYHG�ZLWK�FKURQLF
H[SRVXUHV�WR�WULFORS\U���$W�UHODWLYHO\�ORZ
GRVHV������SSP���FKURQLF�HIIHFWV�LQFOXGH
GHFUHDVHG�OLYHU�DQG�ERG\�ZHLJKW�DQG
LQFUHDVHG�NLGQH\�ZHLJKW��(;72;1(7�
����E����(3$�KDV�QRW�HVWDEOLVKHG�D�GULQNLQJ
ZDWHU�DGYLVRU\�OHYHO�IRU�WULFORS\U�

7ULFORS\U�LV�VOLJKWO\�WR[LF�WR�ELUGV�DQG�LV
SUDFWLFDOO\�QRQ�WR[LF�WR�VRPH�ILVK�DQG
DTXDWLF�DQG�WHUUHVWULDO�LQYHUWHEUDWHV
�86'$��������(;72;1(7������E��
&RQFHQWUDWLRQV�RI�����SSP�KDG�QR�DSSDUHQW
HIIHFWV�RQ�WKH�JURZWK�RI�FRPPRQ�VRLO
PLFURRUJDQLVPV���2QH�VWXG\�LQGLFDWHG�WKDW
*DUORQ����LV�VOLJKWO\�WR[LF�WR�VDOPRQLGV�RI
WKH�3DFLILF�1RUWKZHVW�DW�D�FRQFHQWUDWLRQ�RI
����PJ�O��:DQ�HW�DO�������E����$HULDO
RYHUVSUD\�DSSOLFDWLRQV�RI�*DUORQ����DW�D
UDWH�RI�DSSUR[LPDWHO\�RQH�SRXQG�SHU�DFUH
OHG�WR�VWUHDPZDWHU�FRQFHQWUDWLRQV�RI�����
PJ�O���5HVLGXDO�OHYHOV�GHFOLQHG�WR���µJ�O
ZLWKLQ�RQH�GD\��:DQ����������%HFDXVH�EXIIHU
]RQHV�PD\�QRW�EH�XVHG�QHDU�VPDOO�SRQGV�
KLJKHU�OHYHOV�RI�WULFORS\U��DQG�RWKHU
KHUELFLGHV��PD\�EH�DVVRFLDWHG�ZLWK�WKHVH
ZDWHU�ERGLHV���$�VWXG\�E\�%HUULOO�HW�DO�
�������GHWHFWHG�HIIHFWV�LQ�WDGSROHV�DW
FRQFHQWUDWLRQV�DV�ORZ�DV�����PJ�O���7ULFORS\U
FRQFHQWUDWLRQV�LQ�SRQG�ZDWHU�IROORZLQJ
DHULDO�DSSOLFDWLRQ�DUH�OLNHO\�WR�EH�VLPLODU�WR
WKRVH�SUHVHQWHG�DERYH�IRU�VWUHDPZDWHU�
7KLV�LV�EDVHG�RQ�WKH�GDWD�SUHVHQWHG�DERYH
IRU�JO\SKRVDWH�LQ�ZKLFK�SRQG�ZDWHU
FRQFHQWUDWLRQV�ZHUH�VLPLODU�WR�VWUHDPZDWHU
FRQFHQWUDWLRQV�IROORZLQJ�DHULDO�DSSOLFDWLRQV
DW�VLPLODU�UDWHV�

+H[D]LQRQH
+H[D]LQRQH�LV�ORZ�LQ�WR[LFLW\�DQG�ULVN�WR
DTXDWLF�DQG�WHUUHVWULDO�RUJDQLVPV��1HDU\�
�������+H[D]LQRQH�LV�TXLWH�PRELOH�DQG�LV
UHDGLO\�OHDFKHG�LQ�ODERUDWRU\�VRLO�VWXGLHV
�1RUULV�HW�DO�����������,W�KDV�PRGHUDWH�WR�
KLJK�SHUVLVWHQFH�LQ�WKH�VRLO�HQYLURQPHQW�
PHDVXUHG�KDOI�OLYHV�UDQJH�IURP����WR����
GD\V��$KUHQV���������3KRWR�GHJUDGDWLRQ�DQG
VRLO�PLFURELDO�SURFHVVHV�DUH�SULPDU\�DFWLRQV
RI�GHFRPSRVLWLRQ�RI�WKH�FRPSRXQG�LQ�WKH
HQYLURQPHQW���%HFDXVH�KH[D]LQRQH�LV�KLJKO\
VROXEOH�LQ�ZDWHU�DQG�GHJUDGHV�VORZO\��LW�KDV
WKH�SRWHQWLDO�WR�FRQWDPLQDWH�JURXQGZDWHU�
7KLV�FRPSRXQG�W\SLFDOO\�OHDYHV�WKH
HQYLURQPHQW�WKURXJK�SKRWR�GHFRPSRVLWLRQ�
ELRGHJUDGDWLRQ��DQG�GLOXWLRQ�
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6WXGLHV�FRQGXFWHG�E\�%HUULO�HW�DO���������RQ
WKH�HIIHFWV�RI�ORZ�FRQFHQWUDWLRQV�RI�IRUHVW
SHVWLFLGHV�RQ�DPSKLELDQV�FRQFOXGHG
KH[D]LQRQH�WR�EH�WKH�OHDVW�WR[LF�RI
FRPPRQO\�XVHG�IRUHVW�SHVWLFLGHV�
+H[D]LQRQH�SUREDEO\�ZLOO�QRW�SRVH�DQ\
GLUHFW�HIIHFWV�RQ�UHVLGHQW�DPSKLELDQV�DW
FRQFHQWUDWLRQV�OLNHO\�WR�EH�XVHG�LQ�IRUHVW
PDQDJHPHQW��%HUULO�HW�DO���������
+H[D]LQRQH�LV�VOLJKWO\�WR[LF�WR�ILVK�DQG
RWKHU�IUHVKZDWHU�RUJDQLVPV�DQG�KDV�D�ORZ
ELRDFFXPXODWLRQ�IDFWRU�LQ�ILVK���.DPULQ�
��������/&���YDOXHV�IRU�UDLQERZ�WURXW�DUH
����PJ�/������PJ�/�IRU�EOXHJLOO�VXQILVK��DQG
����PJ�/�LQ�'DSKQLD�VSS���,W�LV�FRQVLGHUHG
WR�EH�VOLJKWO\�WR�SUDFWLFDOO\�QRQ�WR[LF�WR
ELUGV��WKH�DFXWH�/'����RI�KH[D]LQRQH�IRU
EREZKLWH�TXDLO�LV������PJ�NJ��&,6��������
7KH�/'���IRU�UDWV�LV�������PJ�NJ��DQG�IRU
WKH�PDOH�JXLQHD�SLJ�����PJ�NJ��$KUHQV�HW
DO�����������+H[D]LQRQH�LV�UDSLGO\
PHWDEROL]HG�E\�DQLPDOV�DQG�H[FUHWHG�LQ
XULQH�RU�HOLPLQDWHG�LQ�IHFHV�ZLWKLQ�WKUHH�WR
VL[�GD\V�RI�H[SRVXUH��1RUULV�HW�DO��������DQG
.DPULQ��������

,PD]DS\U
,PD]DS\U�GRHV�QRW�OHDFK�LQ�VRLO��LW�LV
VWURQJO\�DEVRUEHG�DQG�GRHV�QRW�OHDFK
GRZQZDUG�WKURXJK�WKH�VRLO�SURILOH�
,PD]DS\U�LV�SULPDULO\�ORVW�WR�SKRWR
GHJUDGDWLRQ�DQG�PLFURELDO�GHJUDGDWLRQ
�1HDU\�HW�DO�����������:KHQ�H[SRVHG�WR
VXQOLJKW�WKH�DFWLYH�LQJUHGLHQW�GHJUDGHV
UDSLGO\�LQ�GLVWLOOHG�ZDWHU��ZLWK�DQ�DYHUDJH
KDOI�OLIH�RI�RQH�WR�WZR�GD\V��.DPULQ��������
,Q�VRLO��WKH�SULQFLSDO�PHDQV�RI�GLVVLSDWLRQ�LV
PLFURELDO�GHJUDGDWLRQ���,PD]DS\U�LV
FRPSOHWHO\�VROXEOH�LQ�ZDWHU���7KH�DYHUDJH
KDOI�OLIH�RI�,PD]DS\U�LV����GD\V��DOWKRXJK
ILHOG�KDOI�OLIH�UDQJHV�IURP����WR�����GD\V�
GHSHQGLQJ�RQ�VRLO�W\SH�DQG�HQYLURQPHQWDO
FRQGLWLRQV��.DPULQ����������7KH�KDOI�OLIH�LQ
VKDOORZ�SRQGV�UDQJHV�IURP�WZR�WR�WKUHH
GD\V��(IILFDF\�SHUVLVWV�IRU�WKUHH�PRQWKV�WR
WZR�\HDUV��GHSHQGLQJ�RQ�WKH�DSSOLFDWLRQ
UDWH��.DPULQ�������

,PD]DS\U�JHQHUDOO\�UHPDLQV�ZLWKLQ�WKH�WRS
���LQFKHV�RI�WKH�VRLO�SURILOH���,Q�IRUHVW
GLVVLSDWLRQ�VWXGLHV��,PD]DS\U�GLG�QRW�UXQ
RII�LQWR�VWUHDPV�DQG�QR�ODWHUDO�PRYHPHQW
ZDV�REVHUYHG��.DPULQ����������,W�LV
FRQVLGHUHG�WR�KDYH�VOLJKW�WR�QR�WR[LF�HIIHFWV
RQ�ILVK�RU�ZLOGOLIH���,W�LV�D�ZHDN�DFLG�DQG�LV
H[FUHWHG�UDSLGO\�EHIRUH�DFFXPXODWLRQ�LQ
WLVVXHV�RFFXUV���/&����IRU�UDLQERZ�WURXW�DQG
%OXHJLOO�VXQILVK�LV�JUHDWHU�WKDQ�����PJ�/�
/&�����IRU�'DSKQLD�PDJQD�OHVV�WKDQ
����PJ�/��/'����IRU�EREZKLWH�TXDLO�JUHDWHU
WKDQ�������PJ�NJ���,W�LV�FRQVLGHUHG�WR�EH�D
PLOG�H\H��VNLQ��DQG�LQKDODWLRQ�LUULWDQW�
)XUWKHU�UHVHDUFK�LV�EHLQJ�FRQGXFWHG�RQ
WR[LFLW\�RI�WKH�FRPSRXQG�DQG�LWV�XVH�LQ
IRUHVW�PDQDJHPHQW�

����'
7R[LFLW\�LQIRUPDWLRQ�SUHVHQWHG�KHUH
SULPDULO\�UHIHUV�WR�WKH�IXQGDPHQWDO�IRUP�RI
����'�DFLG��XQOHVV�RWKHUZLVH�VSHFLILHG���7KH
PRGH�RI�DFWLRQ�RI�����'�KDV�EHHQ�VWXGLHG
H[WHQVLYHO\�RYHU�WKH�ODVW����\HDUV��KRZHYHU�
WKH�VSHFLILF�ZD\�LQ�ZKLFK�LW�DFWV�LV�VWLOO�QRW
FRPSOHWHO\�XQGHUVWRRG��0XOOLVRQ��������
�����'�LV�NQRZQ�WR�DFW�DV�D�YHU\�SRZHUIXO
SODQW�DX[LQ��UHMXYHQDWLQJ�ROG�FHOOV�DQG
RYHUVWLPXODWLQJ�\RXQJ�FHOOV��WKHUHE\
SUHYHQWLQJ�QRUPDO�FHOO�PDWXUDWLRQ�DQG
GLIIHUHQWLDWLRQ��0XOOLVRQ��������������'�KDV
D�ORZ�SHUVLVWHQFH�LQ�VRLO���7KH�KDOI�OLIH�LQ
VRLO�LV�JHQHUDOO\�OHVV�WKDQ�VHYHQ�GD\V�
DOWKRXJK�GHSHQGLQJ�RQ�HQYLURQPHQWDO
FRQGLWLRQV��KDOI�OLIH�FDQ�YDU\�XS�WR�VHYHUDO
ZHHNV���8QGHU�XQR[\JHQDWHG�FRQGLWLRQV��WKH
DYHUDJH�KDOI�OLIH�LV�RQH�WR�VHYHUDO�ZHHNV�
'HVSLWH�WKH�VKRUW�KDOI�OLIH�LQ�VRLO�DQG�LQ
DTXDWLF�HQYLURQPHQWV��WKH�FRPSRXQG�KDV
EHHQ�IRXQG�LQ�JURXQGZDWHU�LQ�DW�OHDVW�ILYH
VWDWHV�DQG�KDV�DOVR�EHHQ�GHWHFWHG�LQ�VXUIDFH
ZDWHUV��.DPULQ����������,Q�ZDWHU�
PLFURRUJDQLVPV�UHDGLO\�GHJUDGH�WKH�SDUHQW
FRPSRXQG�

����'�DFLG�LV�VOLJKWO\�WR�PRGHUDWHO\�WR[LF�WR
ZLOGIRZO�DQG�RWKHU�ELUGV�ZLWK�D�UHFRUGHG
RUDO�/'����RI�����PJ�NJ��DQG�DQ�HLJKW�GD\
/&����RI�!������PJ�/�LQ�EREZKLWH�TXDLO�
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����PJ�NJ�LQ�SKHDVDQWV��DQG�����PJ�NJ�LQ
TXDLO�DQG�SLJHRQV���+RZHYHU��WKH�FRPSRXQG
LV�FRQVLGHUHG�KLJKO\�WR[LF�WR�ILVK�DQG�RWKHU
DTXDWLF�OLIH��GHSHQGLQJ�RQ�WKH�IRUP
�.DPULQ����������7KH�/&����IRU�WKH�DFLG
IRUPXODWLRQ�IRU�FXWWKURDW�WURXW�LV���WR����
PJ�/��.DPULQ��������DQG�!��PJ�/�IRU�WKH
HVWHU�IRUPXODWLRQ�LQ�UDLQERZ�WURXW��$KUHQV�
��������0RGHUDWH�GRVHV�RI�����'�VHYHUHO\
LPSDLUHG�KRQH\EHHVª�EURRG�SURGXFWLRQ��WKH
/'����IRU�WKH�KRQH\EHH�LV�������PJ�SHU�EHH�
6RPH�UHVHDUFK�LQGLFDWHV�WKDW�KLJK�GRVHV�RI
����'�PD\�FDXVH�ELUWK�GHIHFWV��.DPULQ�
��������5DWV�IHG�����PJ�NJ�GD\�RQ�GD\V��
DQG����RI�SUHJQDQF\�KDG�RIIVSULQJ�ZLWK
LQFUHDVHG�VNHOHWDO�DEQRUPDOLWLHV�������'�IHG
WR�UDWV�RYHU�WZR�\HDUV�FDXVHG�DQ�LQFUHDVH�LQ
PDOLJQDQW�WXPRUV���,Q�KXPDQV��WKHUH�LV
FRQIOLFWLQJ�LQIRUPDWLRQ�UHJDUGLQJ�WKH
FDUFLQRJHQLF�HIIHFWV�RI�����'��VHYHUDO�VWXGLHV
VXJJHVW�WKHUH�LV�DQ�DVVRFLDWLRQ�EHWZHHQ�����
'�DQG�FDQFHU��.DPULQ��������

$OWKRXJK�WKH�GUDIW�+&3�SURSRVHV�LQFLGHQWDO
WDNH�SHUPLW�FRYHUDJH�IRU�XVH�RI�����'�
3$/&2�GRHV�QRW�FXUUHQWO\�XVH�WKLV
KHUELFLGH���,I�LW�ZHUH�WR�EH�XVHG��WKH�PRVW
OLNHO\�DSSOLFDWLRQ�ZRXOG�EH�WKH�HVWHU
IRUPXODWLRQ�IURP�EDFNSDFN�VSUD\HUV
�3HUVRQDO�FRPPXQLFDWLRQ��'DQ�2SDODFK�
3$/&2��6HSWHPEHU�����������

������� $%������&RQGLWLRQV

8QGHU�WKH�+&3��HLWKHU�2ZO�&UHHN�00&$
RU�*UL]]O\�&UHHN�00&$�ZRXOG�EH�DYDLODEOH
IRU�KDUYHVW���$%������FRQGLWLRQV�WKH
H[SHQGLWXUH�RI�VWDWH�IXQGV�IRU�DFTXLVLWLRQ�RI
WKH�+HDGZDWHUV�)RUHVW�DQG�RWKHU�ODQGV�RQ
WKH�LQFOXVLRQ�RI�VHYHUDO�SURYLVLRQV�LQ�WKH
ILQDO�+&3��WKH�,$��DQG�WKH�,73V�LQWHQGHG�WR
VWUHQJWKHQ�SURWHFWLRQV�IRU�FRYHUHG�VSHFLHV�
6KRXOG�3$/&2�LQFOXGH�WKRVH�SURYLVLRQV�LQ
WKH�ILQDO�+&3��VWDWH�PRQH\V�ZRXOG�EH
DSSURSULDWHG�WR�WKH�VWDWH�:LOGOLIH
&RQVHUYDWLRQ�%RDUG�WR�IXQG�WKH�VWDWH
V
VKDUH�RI�WKH�FRVW�RI�DFTXLULQJ�DSSUR[LPDWHO\
������DFUHV�RI�SULYDWH�IRUHVW�ODQGV�
LQFOXGLQJ�WKH�+HDGZDWHUV�)RUHVW���8QGHU
$%�������2ZO�&UHHN�00&$�ZRXOG�EH

SURWHFWHG�IURP�KDUYHVW�IRU�WKH�OLIH�RI�WKH
,73V�DQG�*UL]]O\�&UHHN�00&$�ZRXOG�EH
SURWHFWHG�IRU�ILYH�\HDUV�IURP�WKH�GDWH�RI�WKH
DGRSWLRQ�RI�WKH�ILQDO�+&3����$%������DOVR
DSSURSULDWHV�DGGLWLRQDO�IXQGLQJ�IRU�WKH
IXWXUH�RSSRUWXQLW\�WR�SXUFKDVH�RI�WKH�2ZO
&UHHN���$Q\�IXQGV�UHPDLQLQJ�IURP�WKRVH
DSSURSULDWHG�IRU�WKH�SXUFKDVH�RI�WKH�2ZO
&UHHN�00&$��FRXOG�EH�XVHG�WR�SXUFKDVH
WUDFWV�RI�WKH��(ON�5LYHU�3URSHUW\¨�DQG
SUHYLRXVO\�XQORJJHG�'RXJDV�ILU�IRUHVW�ODQG
ZLWKLQ�WKH�0DWWROH�5LYHU�ZDWHUVKHG�

7KH�VWDWH�PDQDJLQJ�DJHQF\�DQG
PDQDJHPHQW�SUHVFULSWLRQV�DUH�XQNQRZQ
DQG�WKHVH�DFTXLVLWLRQV�DUH�VRPHZKDW
VSHFXODWLYH���&RQVLGHULQJ�WKH�OHJLVODWLYH
LQWHQW�EHKLQG�$%�������LW�LV�DVVXPHG
SXUFKDVHG�ODQGV�ZRXOG�EH�PDQDJHG
VLPLODUO\�WR�WKH�+HDGZDWHUV�5HVHUYH�
7KHVH�DQWLFLSDWHG�DFTXLVLWLRQV�ZRXOG
SURWHFW�ROG�JURZWK�DQG�UHVLGXDO�UHGZRRG
VWDQGV�DQG�VRPH�'RXJODV�ILU�VWDQGV�ZLWKLQ
WKHVH�WUDFWV�LQ�SHUSHWXLW\�

7KH�FRPELQHG�HIIHFW�RI�ODQG�DFTXLVLWLRQ�DQG
DGGLWLRQDO�SURWHFWLRQV�RQ�WKH�ODQGVFDSH
ZRXOG�UHGXFH�WKH�QHHG�IRU�DSSOLFDWLRQ�RI
KHUELFLGHV�DQG�WKXV�OLNHO\�UHGXFH�WKH
DPRXQW�RI�KHUELFLGH�DSSOLFDWLRQ�RQ�WKH
RZQHUVKLS���+RZHYHU��FRQVLGHULQJ�WKH
UHODWLYHO\�VPDOO�DFUHDJH�LQYROYHG��KHUELFLGH
DSSOLFDWLRQ�ZRXOG�QRW�EH�VXEVWDQWLDOO\
GLIIHUHQW�WKDQ�XQGHU�WKH�SURSRVHG�+&3
�$OWHUQDWLYHV���DQG��D��

������� &XPXODWLYH�DQG�/RQJ�WHUP
(QYLURQPHQWDO�(IIHFWV

*HQHUDOO\�VSHDNLQJ��UHFHQWO\�GHYHORSHG
KHUELFLGHV�DUH�ORZHU�LQ�WR[LFLW\�DQG
SHUVLVWHQFH�WKDQ�WKRVH�XVHG�LQ�WKH�SDVW��,Q
DGGLWLRQ��PRQLWRULQJ�RI�DHULDO�KHUELFLGH
DSSOLFDWLRQV�RYHU�WKH�ODVW����\HDUV�KDV
LQGLFDWHG�H[WUHPHO\�PLQRU�DPRXQWV�RI
KHUELFLGHV�LQ�VWUHDPZDWHU��1&5:4&%�
��������*URXQG�DSSOLFDWLRQ�RI�KHUELFLGHV
VKRXOG�SRVH�HYHQ�ORZHU�ULVN��VHH�6HFWLRQ
�����������7KH�PLWLJDWLRQ�SURSRVHG�LQ�WKH
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GUDIW�+&3�VKRXOG�EH�HIIHFWLYH�DW�PLQLPL]LQJ
LPSDFWV�

%DVHG�RQ�WKH�GLVFXVVLRQ�DERYH��3$/&2ªV
KHUELFLGH�XVH�XQGHU�$OWHUQDWLYHV��������D�
DQG���ZLOO�QRW�EH�H[SHFWHG�WR�H[FHHG
UHJXODWRU\�OHYHOV��FDXVH�DGYHUVH�HIIHFWV�RQ
KXPDQ�KHDOWK�RU�GULQNLQJ�ZDWHU�TXDOLW\�
KDUP�ZLOGOLIH�RU�DTXDWLF�RUJDQLVPV��RU�KDYH
ORQJ�WHUP�SHUVLVWHQFH�DQG�RU
ELRDFFXPXODWLRQ�HIIHFWV�

7KH�SULPDU\�KHUELFLGH�WKUHDW�LV�WR�ZDWHU
TXDOLW\��YLD�GLUHFW�UXQRII�RU�YLD�D�WHQGHQF\
WR�DGVRUE�WR�VRLO�SDUWLFOHV�ZLWK�VXEVHTXHQW
VRLO�HURVLRQ���+LJK�KHUELFLGH�OHYHOV�LQ
VXUIDFH�ZDWHUV�DUH�DVVRFLDWHG�ZLWK�PDMRU
VWRUP�HYHQWV�VKRUWO\�DIWHU�DSSOLFDWLRQ��DV
ZHOO�DV�ZLWK�FXOWLYDWLRQ�SUDFWLFHV���7KH
DEVHQFH�RI�DJULFXOWXUDO�FXOWLYDWLRQ��DV�LV�WKH
FDVH�IRU�IRUHVW�PDQDJHPHQW�SUDFWLFHV��LV
DVVRFLDWHG�ZLWK�ORZHU�VXUIDFH�ZDWHU�OHYHOV
�(LVOHU����������2WKHU�GLIIHUHQFHV�IURP
DJULFXOWXUDO�XVHV�RI�KHUELFLGHV�WKDW�OLPLW�WKH
SRWHQWLDO�FXPXODWLYH�HQYLURQPHQWDO�HIIHFWV
RI�KHUELFLGH�XVDJH�LQ�IRUHVW�PDQDJHPHQW
LQFOXGH�WKH�PHWKRGV�DQG�IUHTXHQF\�RI
DSSOLFDWLRQ���$JULFXOWXUDO�SUDFWLFHV�W\SLFDOO\
FRQVLVW�RI�EURDG�EDVHG�VSUD\LQJ��LQFOXGLQJ
DHULDO�DSSOLFDWLRQ�RYHU�VRLO�DQG�IROLDJH�RQ�D
IUHTXHQW�EDVLV��DV�RSSRVHG�WR�3$/&2ªV
SURSRVHG�IRUHVW�PDQDJHPHQW�SUDFWLFHV�LQ
WKH�3URMHFW�$UHD��LQ�ZKLFK�KHUELFLGHV�DUH
GLUHFWO\�DSSOLHG�RU�JURXQG�EDVHG�VSUD\HG�RQ
DQ�LQIUHTXHQW�EDVLV��WKDW�LV��RQFH��DQG�WKHQ
D�IHZ�\HDUV�ODWHU��RU�D�VLQJOH�DSSOLFDWLRQ��
,QWHUPLWWHQW�DSSOLFDWLRQ�RI�ORZ
FRQFHQWUDWLRQV�RI�KHUELFLGHV�IRU�IRUHVW
PDQDJHPHQW�XVHV�ZLOO�KDYH�IHZ�RU
LQVLJQLILFDQW�HIIHFWV�RQ�VXUIDFH�ZDWHU�DQG
JURXQGZDWHU�TXDOLW\��DV�ZHOO�DV�RQ
WHUUHVWULDO�DQG�DTXDWLF�RUJDQLVPV��1HDU\�HW
DO���������)HQJ�HW�DO���������3UHVWRQ�DQG
7URI\PRZ��������

0DLQWHQDQFH�RI�D�EXIIHU�]RQH�LV�LPSRUWDQW
WR�SURWHFW�VWUHDPZDWHU�TXDOLW\�
0DLQWHQDQFH�RI�EXIIHU�]RQH�LQWHJULW\�DQG
ZDWHU�TXDOLW\�GHSHQGV�RQ�WKH�DSSOLFDWLRQ
PHWKRG��DLUFUDIW�W\SH��LI�DHULDOO\�DSSOLHG��

PLFURFOLPDWLF�FRQGLWLRQV��SORW�GHPDUFDWLRQ�
HIIHFWLYH�GULIW�FRQWURO�DJHQWV��VSUD\
DSSOLFDWLRQ�HTXLSPHQW��DQG�RSHUDWRU�VNLOO
�:LOVRQ�DQG�:DQ����������*URXQG�EDVHG
DSSOLFDWLRQ��DV�SURSRVHG�E\�3$/&2��UHGXFHV
WKH�ULVN�RI�GLUHFW�FRQWDPLQDWLRQ�RI�VWUHDPV�
SURYLGHG�SURSHU�FDUH�LV�WDNHQ�LQ�WKH
WUDQVSRUW��PL[LQJ��DSSOLFDWLRQ��DQG�GLVSRVDO
RI�WKH�KHUELFLGHV��HVSHFLDOO\�LQ�ULSDULDQ
DUHDV���,Q�JHQHUDO��EXIIHU�]RQHV�DUH�HIIHFWLYH
LQ�PLQLPL]LQJ�KHUELFLGH�FRQWDPLQDWLRQ�RI
VWUHDPV��1HDU\�HW�DO�����������,Q�DGGLWLRQ�
WKH�1&5:4&%�KDV�VSHFLILF�UHJXODWLRQV
UHJDUGLQJ�WKH�PD[LPXP�FRQFHQWUDWLRQ
OLPLWV�RI�FHUWDLQ�SHVWLFLGHV�LQ�ZDWHUERGLHV�
7KH�1&5:4&%�KDV�GHWHUPLQHG�WKDW�WKH
LPSOHPHQWDWLRQ�RI�%03V�E\�SULYDWH�IRUHVW
ODQGRZQHUV�KDV�QRW�YLRODWHG�WKH�ZDWHU
TXDOLW\�REMHFWLYHV�VWDWHG�LQ�WKH�%DVLQ�3ODQ�

+HUELFLGHV�PD\�KDYH�DGYHUVH�HIIHFWV�RQ
QRQ�WDUJHW�SODQW�VSHFLHV��LQFOXGLQJ
UHGZRRGV���7KHUHIRUH��DQRWKHU�FRQFHUQ�ZLWK
WKH�DSSOLFDWLRQ�RI�KHUELFLGHV�LV�WKH
FXPXODWLYH�HIIHFW�RQ�QRQ�WDUJHW�SODQW
VSHFLHV�DQG�ULSDULDQ�YHJHWDWLRQ���+HUELFLGHV
PD\�NLOO�ULSDULDQ�YHJHWDWLRQ�DQG�LQLWLDWH�D
VHULHV�RI�DGYHUVH�HIIHFWV�RQ�DTXDWLF
RUJDQLVPV�DQG�RQ�WKH�VWUHDP�FKDQQHO�
%HFDXVH�RI�WKH�SRWHQWLDO�HIIHFWV�RI�KHUELFLGH
XVH�RQ�UHGZRRGV��KRZHYHU��LW�LV�LQ�3$/&2ªV
EHVW�LQWHUHVW�WR�XVH�SURSHU�IRUHVW
PDQDJHPHQW�SUDFWLFHV���8QGHU�SURSHU
IRUHVW�DSSOLFDWLRQV��SRWHQWLDO�DGYHUVH�HIIHFWV
RQ�QRQ�WDUJHW�SODQW�VSHFLHV�VKRXOG�EH
QHJOLJLEOH�

7\SLFDOO\��FXPXODWLYH�HIIHFWV�IURP�H[SRVXUH
WR�FKHPLFDOV�DUH�DVVRFLDWHG�ZLWK�FKURQLF
H[SRVXUHV�DW�SHUVLVWHQW�ORZ�OHYHOV�LQ�WKH
HQYLURQPHQW���$QRWKHU�SRWHQWLDO�FXPXODWLYH
HIIHFW�ZRXOG�EH�H[SRVXUH�RI�DQ�LQGLYLGXDO
�KXPDQ�RU�RWKHUZLVH��WR�VHYHUDO�GLIIHUHQW
WUHDWPHQW�DUHDV�RYHU�WLPH�DQG�VSDFH��RU�D
VLQJOH�ZDWHU�ERG\�UHVXOWLQJ�IURP�UXQRII
IURP�VHYHUDO�GLIIHUHQW�WUHDWPHQW�DUHDV�
&RQVHTXHQWO\��WKH�OHYHOV�WR�ZKLFK�VXFK�DQ
LQGLYLGXDO�RU�ZDWHUERG\�ZRXOG�EH�H[SRVHG
IURP�HDFK�WUHDWPHQW�HYHQW�ZRXOG�EH
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PLQLPDO��H[FHSW�IRU�KHUELFLGH�PL[HU�ORDGHUV
DQG�DSSOLFDWRUV���7KH�HURVLRQ�FRQWURO
PHDVXUHV�DVVRFLDWHG�ZLWK�WKH�3URSRVHG
3URMHFW�3URSRVHG�$FWLRQ�ZLOO�UHGXFH�WKH
OHYHO�RI�SRWHQWLDOO\�DIIHFWHG�VHGLPHQW
UHDFKLQJ�VWUHDPV���$V�GLVFXVVHG�LQ�6HFWLRQ
��������WKHVH�LQGLYLGXDOV�DUH�OLNHO\�H[SRVHG
WR�OHYHOV�EHORZ�WKRVH�FRQVLGHUHG�D�FKURQLF
KHDOWK�ULVN���7KH�VSHFLHV�WKDW�ZRXOG�EH�PRVW
VLJQLILFDQWO\�H[SRVHG�WR�KHUELFLGHV�ZRXOG
OLNHO\�EH�WKRVH�H[SRVHG�WR�RQO\�D�VLQJOH
DSSOLFDWLRQ�HYHQW��IRU�H[DPSOH��DTXDWLF�DQG
WHUUHVWULDO�LQYHUWHEUDWHV��DPSKLELDQV��
7KXV��FRQVLGHULQJ�WKH�QDWXUH�DQG�SURSHUWLHV
RI�HDFK�KHUELFLGH��WKDW�LV��WKH\�DUH�QRW
SHUVLVWHQW�LQ�WKH�HQYLURQPHQW�DQG�GR�QRW
ELRDFFXPXODWH���DQG�WKH�PDQQHU�LQ�ZKLFK
WKH\�DUH�DSSOLHG��WKDW�LV��WKH\�DUH�DSSOLHG
LQIUHTXHQWO\�XVLQJ�GLUHFW�RU�JURXQG�EDVHG
DSSOLFDWLRQ�WHFKQLTXHV��ZLWK�VWUHDP�EXIIHU
]RQHV���QR�FXPXODWLYH�HQYLURQPHQWDO�HIIHFWV
DUH�H[SHFWHG�IURP�WKH�SURSRVHG�XVH�RI
KHUELFLGHV�ZLWKLQ�WKH�3URMHFW�$UHD�

$OWKRXJK�VFLHQWLILF�LQIRUPDWLRQ�RQ�WKH
HQYLURQPHQWDO�HIIHFWV�RI�IRUHVW�KHUELFLGHV�LV
H[SDQGLQJ��WKHUH�UHPDLQV�D�VXEVWDQWLDO
GHJUHH�RI�XQFHUWDLQW\�UHJDUGLQJ�HIIHFWV�RI
WKHVH�FRPSRXQGV��SDUWLFXODUO\�RYHU�WKH�ORQJ
WHUP��*LYHQ�H[LVWLQJ�XQFHUWDLQW\��WKH
FXPXODWLYH�HIIHFWV�RI�KHUELFLGH�XVH�RYHU�WKH
OHQJWK�RI�WKH�SHUPLW�SHULRG�PD\�SRVVLEO\
UHVXOW�LQ�VLJQLILFDQW�HIIHFWV��7KHUHIRUH��LW
ZRXOG�EH�DSSURSULDWH�IRU�WKH�+&3�WR
LQFOXGH�D�PHFKDQLVP�IRU�WKH�LQFRUSRUDWLRQ
RI�QHZ�VFLHQWLILF�NQRZOHGJH��DQG�LI
LQGLFDWHG��VXVSHQVLRQ�RI�SHUPLW�FRYHUDJH�IRU
JLYHQ�FRPSRXQGV�RU�DSSOLFDWLRQ�PHWKRGV�

������� 0LWLJDWLRQ

7KH�IROORZLQJ�VWDQGDUG�FRQWUROV�DUH�SDUW�RI
3$/&2ªV�+&3�6<3�DSSOLFDWLRQ�DQG�ZLOO
PLQLPL]H�WKH�SRWHQWLDO�IRU�VLJQLILFDQW
HIIHFWV�

• 1R�KHUELFLGHV�ZLOO�EH�DSSOLHG�ZLWKLQ
ULSDULDQ�PDQDJHPHQW�]RQHV�RI�&ODVV�,
�����IHHW��RU�&ODVV�,,������WR�����IHHW�
ZDWHUV���7KLV�ZLOO�VXEVWDQWLDOO\�UHGXFH

WKH�OLNHOLKRRG�WKDW�KHUELFLGHV�ZRXOG
UHDFK�ZDWHUFRXUVHV�

• 1R�DHULDO�DSSOLFDWLRQV�DUH�SURSRVHG�DQG
QRQH�ZRXOG�EH�DOORZHG�XQGHU�WKH�,73�
7KLV�ZLOO�UHGXFH�FRQWDPLQDWLRQ�E\
GLUHFW�DSSOLFDWLRQ�RQWR�QRQ�WDUJHW�DUHDV
�IRU�H[DPSOH��VWUHDPV���WKXV�JUHDWO\
UHGXFLQJ�SRWHQWLDO�H[SRVXUHV�WR�KLJK
OHYHOV�RI�KHUELFLGHV�LQ�ZDWHU�DQG�RII�VLWH
UHVLGHQWV�

• &RQVLVWHQW�ZLWK�VWDWH�DQG�IHGHUDO
UHTXLUHPHQWV��KHUELFLGH�DSSOLFDWLRQV
PXVW�EH�XQGHU�WKH�VXSHUYLVLRQ�RI�VWDWH
FHUWLILHG�DSSOLFDWRUV��DQG�GRQH�LQ�DFFRUG
ZLWK�D�VSHFLILF�DSSOLFDWLRQ
UHFRPPHQGDWLRQ�DQG�WKH�KHUELFLGH�ODEHO
UHVWULFWLRQV�DQG�DSSOLHG�DW�WKH�ORZHVW
HIIHFWLYH�UDWH�

• 3$/&2�KDV�D�VSLOO�FRQWLQJHQF\�SODQ
WKDW�GHOLQHDWHV�VSHFLILF�PHDVXUHV�WR�EH
FDUULHG�RXW�LQ�WKH�HYHQW�RI�DQ�DFFLGHQWDO
VSLOO�RI�KHUELFLGHV�RU�DQ\�RWKHU
KD]DUGRXV�PDWHULDO���7KLV�SODQ�LV
GHWDLOHG�LQ�3$/&2��������9ROXPH�,,�
3DUW�3��

,I�WKH�SURYLVLRQV�RI�$%������ZHUH�IXOO\
LPSOHPHQWHG��WKH�50=�RQ�&ODVV�,,�FRXOG�EH
DV�ODUJH�DV�����IHHW���7KLV�ZRXOG�SUHFOXGH
3$/&2�FOHDU�FXW�KDUYHVW�DQG�ZRXOG�
WKHUHIRUH��SUREDEO\�REYLDWH�KHUELFLGH
DSSOLFDWLRQ�LQ�WKDW�ODUJHU�EDQG�

7KH�H[WHQVLYH�FRQWUROV�UHTXLUHG�E\�VWDWH
DQG�IHGHUDO�ODZ��DQG�WKH�YROXQWDU\�DGRSWLRQ
RI�FRQWUROV�E\�3$/&2�LQFOXGLQJ�WKH
1&5:4&%�%03V�DUH�VXIILFLHQW�WR�PLWLJDWH
WKH�SRWHQWLDO�LPSDFW�RQ�SXEOLF�VDIHW\�DQG
ZDWHU�TXDOLW\�WR�LQVLJQLILFDQFH���(YHQ�ZLWK
WKHVH�FRQWUROV��WKHUH�UHPDLQV�D�SRWHQWLDO
WKDW�VRPH�FRYHUHG�VSHFLHV�FRXOG�EH�DIIHFWHG
DW�ORZ�H[SRVXUHV�LQ�RU�QHDU�ZDWHUFRXUVHV
DGMRLQLQJ�KHUELFLGH�WUHDWHG�DUHDV���7KHUH�LV
LQIRUPDWLRQ�RQ�RQO\�VRPH�RI�WKH�UHTXHVWHG
KHUELFLGHV�RQ�3$/&2�SURSHUW\���$W�SUHVHQW�
VXUIDFH�ZDWHU�TXDOLW\�PRQLWRULQJ�VKRZV�QR
GHWHFWDEOH�FRQFHQWUDWLRQ�RI�KHUELFLGH�LQ
UXQRII��EXW�WKHUH�LV�OLWWOH�LQIRUPDWLRQ�RQ
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KHUELFLGH�OHYHOV�LQ�WKH�DFWXDO�KDELWDW�DUHDV
IRU�VRPH�FRYHUHG�VSHFLHV�DQG�WKH�VXUIDFH
ZDWHU�LQ�VPDOO�GUDLQDJHV����%HFDXVH�RI�WKLV
XQFHUWDLQW\��WKHUH�UHPDLQV�VRPH�SRWHQWLDO
DGYHUVH�LPSDFW�RQ�FRYHUHG�VSHFLHV���7KH
DJHQFLHV�UHFRPPHQG�WKH�IROORZLQJ
DGGLWLRQDO�PHDVXUHV�

• +HUELFLGHV�VKRXOG�QRW�EH�DSSOLHG�LQ�WKH
((=�(/=�RI�&ODVV�,,,�ZDWHUFRXUVHV�XQWLO
WKH�DSSURSULDWH�SUHVFULSWLRQV�KDYH�EHHQ
GHYHORSHG�WKURXJK�WKH�PRQLWRULQJ�DQG
UHYLHZ�SURFHVV�EDVHG�RQ�ILHOG�WULDOV
RYHUVHHQ�E\�WKH�DJHQFLHV�

• 1R�IROLDU�WUHDWPHQW�ZKHQ�ZLQG�VSHHGV
H[FHHG����PSK�

• 'LVFRQWLQXH�DSSOLFDWLRQV�LI�WKHUH�LV�D
JUHDWHU�WKDQ����SHUFHQW�FKDQFH�RI�UDLQ
ZLWKLQ�D����KRXU�SHULRG�

• $�FRS\�RI�WKH�FRPSDQ\
V�VSLOO
FRQWLQJHQF\�SODQ�VKRXOG�EH�NHSW�RQ�VLWH
LQ�FDVH�RI�DQ�DFFLGHQWDO�VSLOO�RI
KD]DUGRXV�PDWHULDOV�

• 3URYLGH�SULRU�QRWLILFDWLRQ�RI�DQ\
DSSOLFDWLRQ�RI�FKHPLFDOV�WR�DGMDFHQW
ODQGRZQHUV�ZLWKLQ�����IHHW�RI�WKH�VSUD\
DUHD��ODQGRZQHUV�LPPHGLDWHO\
GRZQVWUHDP��ZLWKLQ������IHHW���RI�WKH
WUHDWPHQW�DUHD��DQG�GRZQVWUHDP�ORFDO
SXEOLF�ZDWHU�SXUYH\RUV��6SHFLDO
SUHFDXWLRQV�VKRXOG�EH�LPSOHPHQWHG
ZKHQ�D�GRPHVWLF�ZDWHU�VRXUFH�LV
LGHQWLILHG�GRZQVWUHDP�RI�WKH�WUHDWPHQW
DUHD�

• 8QLW�PDUNLQJ�RU�LGHQWLILFDWLRQ�VKRXOG
EH�SURYLGHG�WR�HQVXUH�WKDW�WKH
FRQWUDFWRU�ZLOO�FRQILQH�WKH�VSUD\
PDWHULDO�WR�WKH�SUHVFULEHG�WUHDWPHQW
DUHD�

• 5RXWLQH�LQVSHFWLRQV�E\�FRPSDQ\
SHUVRQQHO�VKRXOG�EH�FRQGXFWHG�LQ
DGGLWLRQ�WR�DQ\�FRXQW\�DJULFXOWXUDO
LQVSHFWLRQV�

• )RU�URDGVLGH�DSSOLFDWLRQV��GHYHORS
VSHFLILF�FRQWUROV�WR�SUHYHQW�KHUELFLGHV
IURP�HQWHULQJ�ZDWHUFRXUVHV�YLD�IORZLQJ
ZDWHU�LQ�URDGVLGH�GLWFKHV�RU�DOWHUQDWHO\�

XVH�PHFKDQLFDO�FRQWURO�VXFK�DV�PRZLQJ
LQVWHDG�RI�KHUELFLGHV�

• /LPLW�XVH�RI�KHUELFLGHV�WR�WKRVH
IRUPXODWLRQV�ZKLFK�KDYH�EHHQ�XVHG�RQ
3$/&2�ODQG�DQG�IRU�ZKLFK�VRPH
HQYLURQPHQWDO�WHVW�GDWD�DUH�DYDLODEOH
RQ�WKH�SURSHUW\���7KH�KHUELFLGHV�DUH
$DWUH[��$FFRUG��*DUORQ��$��*DUORQ���
2XVW��DQG�5RXQGXS���7KH�DGMXYDQW�5���
DQG�VXLWDEOH�PDUNHU�G\HV�RU�GULIW
FRQWURO�DJHQWV�FDQ�EH�XVHG�

• $GGLWLRQDO�IRUPXODWLRQV�FDQ�EH�DGGHG�WR
WKH�SHUPLWWHG�OLVW�LI�3$/&2�VXEPLWV
HQYLURQPHQWDO�IDWH�LQIRUPDWLRQ
LQFOXGLQJ�DFWXDO�PRQLWRULQJ�RI�JURXQG�
EDVHG�DSSOLFDWLRQ�LQ�D�VLPLODU�QRUWK
FRDVWDO�HQYLURQPHQW�

• 3$/&2�VKRXOG�LQFOXGH�D�SODQ�WR
PRQLWRU�DQG�UHSRUW�WKH�XVH�RI�YDULRXV
KHUELFLGHV�WR�):6��10)6��&')*��DQG
1&5:4&%�LQ�WKH�+&3���(YHU\�ILYH
\HDUV��10)6��):6��&')*��DQG
1&5:4&%�ZRXOG�UHYLHZ�PRQLWRULQJ
DQG�XVH�LQIRUPDWLRQ�DQG�VFLHQWLILF
LQIRUPDWLRQ�RQ�WR[LFLW\�DQG�H[SRVXUH
SDWKZD\V�IRU�KHUELFLGH�FRPSRXQGV�DQG
FDUULHUV�UHODWLYH�WR�FRYHUHG�VSHFLHV�
)ROORZLQJ�HDFK�UHYLHZ��WKH�DJHQFLHV
ZRXOG�LVVXH�ILQGLQJV�HYDOXDWLQJ
ZKHWKHU�H[LVWLQJ�RU�QHZO\�SURSRVHG
PLWLJDWLRQ�PHDVXUHV�IRU�HDFK�KHUELFLGH
FRPSRXQG�DQG�FDUULHU�DUH�DSSURSULDWH
IRU�FRQWLQXLQJ�FRYHUDJH�XQGHU�WKH
LQFLGHQWDO�WDNH�SHUPLW���,I�DJHQFLHV
GHWHUPLQH�WKDW�PLWLJDWLRQ�PHDVXUHV�IRU
D�JLYHQ�KHUELFLGH�DSSOLFDWLRQ�DUH�QRW
DSSURSULDWH�WR�OLPLW�HIIHFWV�RQ�FRYHUHG
VSHFLHV��SHUPLW�FRYHUDJH�IRU�DSSOLFDWLRQ
RI�WKH�KHUELFLGH�PD\�EH�VXVSHQGHG�
(LWKHU�WKH�DJHQFLHV�RU�3$/&2�ZRXOG
LQVWLWXWH�D�UHYLHZ�DW�DQ\�WLPH�LI
VXEVWDQWLDO�VFLHQWLILF�LQIRUPDWLRQ
LQGLFDWLQJ�LQFUHDVHG�OLNHOLKRRG�RI
KD]DUG�EHFRPHV�DYDLODEOH�GXULQJ�WKH
LQWHUYDO�EHWZHHQ�VFKHGXOHG�UHYLHZV�

7KLV�DGGLWLRQDO�SHUPLW�FRQWURO�RYHU
KHUELFLGH�XVH�ZRXOG�OLPLW�LPSDFW�SRWHQWLDO�
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0RQLWRULQJ�YHU\�ORZ�OHYHOV�RI�FRQWDPLQDQWV
LV�GLIILFXOW��\HW�YHU\�ORZ�OHYHOV�PD\�EH
ELRORJLFDOO\�DFWLYH���7KXV�WKHUH�PD\�EH�DQ
LPSDFW�WR�FRYHUHG�VSHFLHV�ZKLOH�WKH
PRQLWRULQJ�DQG�UHYLHZ�SURJUDP�LV
SHUIHFWHG���)RU�WKLV�UHDVRQ��WKH�LPSDFW�RI
KHUELFLGH�XVH�RQ�FRYHUHG�VSHFLHV�LV�QRW
FRQVLGHUHG�WR�EH�PLWLJDWHG�WR�LQVLJQLILFDQFH�


